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BRIEFLY TOLD. 
snasculliliiailin 

THE BostoN MUDDLE AND AN EMOTIONAL ADVERTISEMENT.—Many 
queer records have been made on the pages of American gas history, but 
for surpassing oddity those written in connection with the gas supply of 
Boston and its vicinity, during the past 10 years or so, must be awarded 
the first place. Time was when, before and during the Greenough dy- 
nasty, the gas trade of Boston proper was carried on upon safe lines, 
with due regard to the needs and demands of the gas-using public, and 
With proper consideration for the financial obligations towards the in- 
vesting public that the management of such trade implied. The old 
Boston Company, however, was not to remain unattacked, and possibly 
it was itself to blame somewhat for the final assault, since its manage 
ment in the last days of the Greenough regime was too strongly marked 
With staidness rather than by progressiveness. What is meant in the 
latter presentation is not in any sense to be applied to its engineering 
direction, which always was (in fact, it is so to-day) of a high order, 
but should be attributed to its financial management, which in the end 
was altogether too restricted and self-exalted—a very unfortunate com- 
bination in these times of the tendency of capital to turgidity. But the 
change in the Boston gas situation, since the time that the Greenoughs 
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retired, to be succeeded by the Addicks combination, has been marked 
enough to satisfy even those who are most opposed to things that were. 
In fact, he who could at the present time say where the equity is in the 
Companies popularly said to be in the Bay State gas combination of 
Boston, and tell who owns such equity, would be hailed with acclaim 
as a man before whom Mr. Morgan or Mr. Keene, as manipulators of 
deals, would be as none, and in fact, he could easily take from Mr. Sage 
all the laurels, as the possessor of an insight over financial possessions 
and possibilities, {hat now rest so undisturbed on that benevolent gen- 
tleman’s head. In the maze of the past and present (to say nothing of 
the haze which conceals the future) we shall make no attempt to earn 
the fame that, under the circumstances and in the premises, awaits the 
possessor of the heretofore suggested equitable knowledge, and will 
take leave of that part of the subject by remarking in a general way 
that the gas situation in Boston proper and its suburbs, so far as the 
financial aspect thereof is concerned, is nothing more, nothing less, 
than disgraceful. The particular reference we would make to the Bos- 
ton situation hinges upon an advertisement, published last week 1n cer- 
tain influential daily newspapers, at so much per line in the advertising 
columns, at the instance of Mr. Thomas W. Lawson, under date of De- 
cember 14th. Mr. Lawson, in this advertisement, states that he has 
been a leading officer in the five Boston Companies, the properties of 
which underly the mortgage issues, denominated ‘‘ First and second se- 
ries, United Gas bonds,” and through the knowledge thus gained he 
did some time ago advise the purchase of “ firsts,” at 60, and of ‘‘ sec- 
onds,” at 40. Since that advice was originally given, and as bot sorts 
of ‘* Uniteds” have sold and are selling at materially higher prices, and 
because of other information that Mr. Lawson has since acquired, pos- 
sibly in his character of a ‘‘ broker,” he now advises the sale of both 
classes of bonds. He who will take the trouble to read between those 
lines will readily be able to form some sort of opinion as to the charac- 
ter of a man who, as a leading officer of a Company, advised, as a 
broker, the purchase of bonds in that Company from any cause what- 
ever, and who now, in his capacity of broker, advises the sale of the 
bonds because ‘‘ occurrences of the last 60 days in my opinion have se- 
riously undermined these bonds, and events which will culminate with- 
in the next few days I know will put in jeopardy not only their inter- 
est but their principal.” And he who reads “‘ those few lines” from Mr. 
Lawson’s ‘‘ ad.” need not look between them to determine that, if the 
interest and principal are to be put in jeopardy, it is hardly honest ad- 
vice to suggest a sale of the bonds at all, since every bond that is sold 
must also be bought. However, it is fair to assume, from the tenor of 
the ‘‘ ad.,” that Mr. Lawson is a firm believer in the idea that the devil 
should take the hindmost, and in fact we are afraid that Mr. Lawson is 
just now travelling well in the ranks of the hindmost, so far as his 
financial interests in the Boston gas situation are concerned. The next 
time he ‘ prep&¥es” an advertisement he should hire someone to ar- 
range it whose knowledge of such things is more on the convincing 
than the emotional order. 





‘‘ OBSERVER” Has aA WorD TO Say ON THE Boston SituaTIon.— 
‘* Observer,” writing under date of the 14th inst., says: ‘“‘ The record- 
ing of the very large mortgage of $17,000,000 by the New England Gas 
and Coke Company, coupled with the announcement of the purchase 
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by it of the Brookline, Dorchester and Jamaica Plain Companies, to- 
gether with the control of the Bay State, Boston, South Boston and 
Roxbury Companies, would seem to indicate that another epoch in the 
history of Boston’s gas business was beginning. Less than 10 years ago 
the so-called Boston gas field was supplied by six Companies with 
capital as follows : 
Company. 
Boston 


Capital. 
$2,500,000 
600,000 
450,000 
440,000 
400,000 
200,000 


$4,590,000 
To-day the same field is supplied by Companies having stocks and 
bonds as follows, as stated by a writer in the Boston Herald : 


Company. 
Bay State, of Delaware 


“ce 


Securities. 
$50,000,000 
2,000,000 
1,000,000 
2,000,000 


(capital) 
(income bonds) 
New Jersey (capital) 
Massachusetts (capital) 
Boston Gas Light Company 
Brookline (capital) 

(bonds) 

se (floating debt) 
Roxbury (capital) 
Dorchester (capital) 
South Boston (capital) 
Jamaica Plain (capital) 
Boston United (bonds) 


“ce 


12,000,000 


$75,862,000 
To which is to be added soon : 
New England Gas and Coke 14,000,000 
si re ss 14,000,000 
1,000,000 


$104,862,000 
The total gas sold is about 2,500,000,000 cubic feet, yielding, at $1 per 1,000 
cubic feet, $2,500,000, and it is an interesting study to calculate the per 
cent. of dividends which could be paid, if gas could be made and dis- 
tributed for nothing ; or, again, if the Bay State, of Delaware, stock 
were thrown out; or, still, again, if nothing but bonds were taken on 
which to earn interest! That these securities (if they may be called 
such) overlap, of course, goes without saying, and the actual capital 
stock upon which Boston’s gas consumers must pay interest is difficult 
to determine. It is sufficient to know that it is far beyond the needs of 
the community. The Company now in control proposes to erect a 
large coke oven plant in the suburban town of Everett, and from 
Dominion coal, which the older gas men will remember under the title 
of Pictou, Glace Bay, etc., produce a coke for railroad purposes, tar and 
ammonia, leaving the gas to be sold under a long term contract, to the 
Boston Companies. It is asserted that the gas will be produced at a 
maryelously low figure, but inasmuch as the price of coke, tar and am 
monia cannot be determined until the quantities derived are put upon 
the market, it is a question if the usable gas output will be produced in 
large quantities as cheaply as water gas, or even as cheaply as coal gas 
is produced to-day, pony Aire the favorable price received for resid- 
uals The Harbor and Land Commissioners have granted permission 
to the New England Gas and Coke Company to drive piles and to fill 
in its land at Everett, and contracts are being made for the coal sheds 


and coal handling apparatus. It is stated that the works will be run- 
ning in another year.” 


Mass. Pipe Line (stock) 





Notgs —‘‘ Observer” notes, as illustrating the depreciation which 
takes place in electric machinery, etc., that the Boston Electric Com- 
pany has applied to the Board of Gas and Electric Light Commissioners 
for permission to issue $800,000 of new stock, themoney to be expended 
in building a new central station, to replace all their old stations ex- 
cept that at East Boston.—-An explosion and fire occurred, Monday, 
the 13th inst., at the gas plant operated in connection with the plant of 
the Naumkeag Cotton Mills, Salem, Mass. The damage was slight. 
——The proprietors of the L. R. Medbury Gas Works, Pontiac, Mich., 
have purchased the local electric light works.——At the annual meet- 
ing of the Lancaster (Pa.) Gas Light and Fuel Company the following 
Directurs were elected : J. I. Hartman, H. C. Demuth, W. U. Hensel, 
D. McMullen, H. M. North, Geo. R. Rohrer, J. F. Sener, J. D Skiles, 
P. B. Shaw, P. T. Watt, H. S. Williamson, N. M. Woods, J. Z. Zook, 
J. H. Baumgardner and J. C. Carter.——The Wright Gas Company, 
of Loraine, Ohio, and the Lake Erie Electric Light Company, of the 
same yang have been consolidated. Senator Wright remains in con- 
trol of the joint enterprise. —-Mr. W. H. Bradley, Chief Engineer of 
the Consolidated Gas Company, of New York, accompanied by Mr. L. 
B. Gawtry, Purchasing Agent of the Company, is due to reach home 
on the arrival of the Kaiser Wilhelm der Grosse, at New York, to- 
morrow. The ship sailed from Bremen on the 14th inst. 





Sulphate of Ammonia. 
—_ 
[A paper read before the Manchester District Institution of Gas En 
gineers, by Mr. E. A. Harman, of Huddersfield. ] 


Sulphate of ammonia is a subject which is at the present momen 
rightly occupying a considerable amount of prominence among us 
and in view of the recent steps taken by the formation of the Sulphat: 
of Ammonia Committee in London (of which I have the honor to be a 
member), I considered that a few passing remarks upon it might be o/ 
general interest, not so much in conveying anything either novel or 
new, as more especially to keep the object we all naturally desire so 
much—namely, an improved market—before us. I shall also hope to 
elicit from the more experienced members their views, and information 
as to the best methods of manufacture. It has often happened that a 
topic of common interest has been as useful to the many as an abstruse 
one necessarily confined to the few, if not actually to specialists ; so 
that, though we may have to confine ourselves to trifles, yet it has been 
found worthy of record that Michael Angelo said : Trifles make perfec- 
tion ; and perfection, let me tell you, is no trifle.” It is with this hope 
I venture to make a few observations to this important Institu- 
tion. 

There are various methods for the disposal of ammoniacal iiquor ob- 
taining among us. We have, for instance, in small works in country 
places, the system of simply running the liquor, or ‘‘ gas water,” as it 
is termed, into ditches, drains, or anywhere else available. This may 
be safely described as distinctly primitive. There are others making 
an endeavor to save a portion of their ammonia, by a plant which 
would have done credit to antediluvian days, up to the time when the 
Ark was pitched within and without, but which is nevertheless a 
step in the right direction. Others have a properly designed and effi- 
cient plant for the manufacture of sulphate of ammonia, finishing with 
oxide of iron purifiers for the treatment of waste gases, and——for the 
benefit of the Alkali Inspector. Some, in addition, have the further 
desirable equipment of a sulphur recovery plant. Others are concen- 
trating their ammoniacal liquor, and disposing of it at a very high 
strength to the chemical manufacturers for the recovery of cyanogen. 
Some works are purchasing their oil of vitriol from the chemical 
manufacturers, while others are treating their own spent oxide, and 
manufacturing the sulphuric acid on the works for subsequent use. 
When the ideal method of purification in closed vessels is reached (con- 
cerning which Mr. James Stelfox, of Belfast, has placed the gas world 
under a large indebtedness for his exhaustive and valuable experi 
ments), other arrangements will still remain to be made. 

Those of us who had the privilege of inspecting the splendid gas 
works upon the Continent at the autumn meeting of the Institution of 
Gas Engineers, must have been struck by the excellence of the sul- 
phate of ammonia plants, as well as the cyanogen and tar distillation 
works. When one thinks of the splendid buildings and plant allotted 
to this portion of the works, one also remembers with somewhat of 
shame the holes and corners to which too often such plants are rele- 
gated in works in the United Kingdom. Fortunately, there is an up- 
grade movement among gas undertakings, to raise the more distinctly 
chemical departments to a higher position, rather than, as has too often 
been the case, of making them a sort of happy hunting ground for 
scrap iron, boshes, tanks, pipes and other material almost worthless for 
any other purpose on the works or district. 

In Huddersfield, we have Dr. Feldmann’s system in operation ; and 
it is certainly a most valuable one. Permit me to hurriedly glance 
through the process as illustrated in the diagrams. Others will be able 
to improve upon the description to our mutual benefit, should they 
desire. Referring to the diagrams, it will be seen that the ammoniacal 
liquor is pumped from the storage wells into the tank or reservoir 4, 
from whence it gravitates to the superheater B, in which it is heated 
by the waste gases from the saturator H. From thence it flows in 4 
continuous stream into what may be termed the free ammonia still ©. 
It here falls from one small tray 7 to another, being constantly exposed 
te the hot gases and steam given off below,which are passing upwarcs. 
After passing the trays, it falls into the lower portion of the still, where 
milk of lime is forced in by the pipe Z from the mechanical lime mixer 
F;; and steam enters through the pipe O. A great deal of the fix d 
ammonia is here given off ; but to further secure the whole of it, tle 
mixed lime and ammoniacal liquors are once more caused to pass dow! 
another series of trays in the fixed ammonia still D, where a furth: r 
supply of steam is admitted by the pipe O ; the effluent liquor passing 
away by the tap W into the drain at bottom. | 

The above is the ordinary course of the liquor. The steam from tie 
boiler passes along the pipe O, where it is governed down from te 
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boiler pressure to about 10 pounds, at which it enters the stills C and D 
as indicated. The ammoniacal and other gases evolved in the stills C 
and D pass along the leaden pipes into the saturator H, in which they 
come into intimate contact with sulphuric acid of a strength of between 
54° and 58° Twaddel. From the acid tank P a charge is run into the 
saturator H at about 150° Twaddel, and is reduced to about 70° by water 
from the tank R. In the saturator, the ammonia gases neutralize the 
acid, which thereupon deposits its crystals at the bottom—2NH, + H,S 
O, = (NH,),SO,. These crystals are removed either by a scoop, ejector, 
self-discharging apparatus, or any other approved means. 

The importance of using clean water for reducing the sulphuric acid 
is apparent, if the color of the salt is to be good. It is also most desir- 
able that the saturator is kept as free from salt as possible. The gases 
not absorbed by the acid pass away by the pipe J, through the acid ar- 
rester K, into the superheater B, where they impart some of their heat 
to the inflowing liquor. They then pass through the tube condenser L 
and coke scrubber M, and onward to the oxide purifiers N, there diffus- 
ing away into the atmosphere. In many works the waste gases pass 
through sulphur recovery kilns and plants. 

The essential constituents of a sulphate of ammonia plant are smiply 
a suitable still—Coffey or other—in which the ammonia is liberated 
from its solution and salts ; and a saturator, in which the acid receives 
the vapors given off. As you are aware, the designs of such are nu- 
merous, while the systems in use are intermittent or continuous. The 
whote working consists of first charging the saturator with reduced sul- 
phuric acid of about 70° Twaddel strength, and when sufficient ammo- 
niacal gases have passed through, the crystals begin to deposit at the 
bottom, from where they are removed by the attendant. But there is a 
further change taking place. The acid used is gradually becoming 
weaker and weaker, and this has to be noticed and its strength kept up 
by the addition of further strong acid as required. This is ascertained 
by the use of a hydrometer. When the acid in the saturator sinks to 54° 
Twaddel, it is replenished and made up to 58°. The salts removed are 
placed upon a drainer S, consisting of a flat, lead lined, sloping tray, 
overlapping one edge of the saturator itself, from which the mother 
liquor drains back into the saturator. The salt thus formed is, or 
should be, quite white when the crystals are thoroughly dried; but this 
is rarely obtained when the material has to be heaped upon itself to the 
depth of several feet. The store in which the sulphate is kept is lead 
lined, having suitable draining channels leading to a receiver, the 
liquor so drained being again put into the saturator and reused. 

Several methods and systems have been adopted for making use of 
the waste gases, thereby saving the expense of their purification, and 
recovering the value of their constituents. A large quantity of the gas 
given off from the ammoniacal liquor is sulphureted hydrogen. To 
recover the sulphur from these gases requires a simple arrangement of 
sulphur kilns, ete. In the Claus patent apparatus, the sulphureted hy- 
drogen is made to pass, with a regulated quantity of air, through a suit- 
able kiln, in which oxide of iron is kept at a required temperature. 
The sulphureted hydrogen attacks the ferric oxide, reducing it to the 
ferrous state in the form of sulphide, with liberation of water. But the 
air which is admitted at the same time also seizes upon the ferrous sul- 
phide, and reconverts it to the ferric state again, with the result that the 
oxide is revivified and the sulphur liberated in the free state. This sul- 
phur, at the temperature of the kiln, assisted by the heat evolved in the 
reaction, is carried forward and deposited in the cooling chambers 
which follow. This is undoubtedly a splendid method ; the principles 
which direct it underlying every endeavor to avoid waste, and the the- 
ory that everything produced has a value which might pay for recov- 
ery, even if it does not do more. There is also the important factor of 
the total abolition of nuisance arising from the dispersion of the waste 
gases into the air—a necessary condition in a crowded neighborhood. 

With regard to the waste liquor after the abstraction of the ammonia, 
various methods have been patented for recovering the cyanides as a 
further source of profit. Roughly speaking, they consist of modifica- 
tions of combining the cyanides with iron salts, the liquor running from 
the stills being cooled in tanks, decomposed with iron salts, and the su- 
pernatant liquor strained and precipitated in the form of a copper com- 
pound by copper salts. In such processes, use is made of the waste 
vases given off for various purposes. The sulphureted hydrogen is em- 
ployed to form ammonium sulphide ; and it is further burned in suita- 
vle burners to produce sulphurous acid gas, which is used in the pro- 
‘uction of cyanide from the liquor. Speaking generally of existing 
plants, it seems to me that there is plenty of room for improvements, 
ud such are being effected constantly. 

Circular stills are, in my judgment, faulty in design ; and I am glad 
‘o notice in many works the adoption of a rectangular form of still, 


= “ 


which provides for properly cleaning out the trays from any stoppage 
that may arise. 

The saturator receives pretty much attention. Mr. Wilton’s patent 
ejector deserves commendation, as well as the form of self-discharging 
apparatus—such as Mr. Davis’ patent, and that illustrated by Mr. Ellery 
in a paper he read upon the subject in Edinburgh in June, 1895. Messrs. 
C. & W. Walker have also an improved form of this self-discharging 
apparatus, as shown on the diagram upon the wall, which well answers 
all requirements. As a further contribution to the subject, Mr. William 
Maltster has patented an ingenious arrangement for clearing the satur- 
ator, as shown in the diagram. This form of apparatus is a very simple 
and efficient means of lifting the sulphate from the saturator. It has 
been in use at the Crystal Palace District Gas Works for many years, 
without any trouble or difficulty in the working ; and it has, I under- 
stand, given great satisfaction. The bottom of the saturator slopes both 
ways towards the corner in which the lifter is fixed, so that all the salts 
gravitate to this corner. To my mind, what is required for the salt 
itself is that it should be moulded, either in a briquette machine or in 
some other way, to a suitable size for handling, instead of being put 
into bags. 

The lime mixer generally consists of a few revolving arms in a circu- 
lar bosh, or of the form of a churn. As it is important that the mixing 
should be done as effectively as possible, this may perhaps be worth a 
little consideration. Upon the wall, I have an illustration representing 
Gabbett’s patent rapid mixer manufactured by Messrs. Young & Co., of 
Pimlico ; and upon the table there is a small model of the same. 
Though this form of mixer was originally designed for sewage tanks, 
and is largely used for this purpose by the London County Council and 
other undertakings, yet it is suitable in every respect for lime mixing, 
or, indeed, for any other purpose where rapid and perfect mixing is de- 
sired. The ingenious change-valve for the purifiers made by Messrs. CU. 
& W. Walker, concerning which the Alkali Inspector spoke so highly 
in his last year’s report, is well worthy of adoption. 

Directly or indirectly, all gas works are concerned in the manufac- 
ture of sulphate of ammonia; and it is a common question as to how 
small a works it pays to put up a plant for. My own conviction is that 
there are no works too small for a plant of some size or other to be 
profitably worked. 

As regards the market for sulphate of ammonia, we have, as has of- 
ten been pointed out, by the distribution of gas works all over the king- 
dom, as splendid an organization as could be desired for bringing under 
the farmer’s notice the qualities of sulphate for manurial purposes, as 
well as the best mixture for different kinds of soil. What it seems to 
me is lacking is a central authority, advising as to the position of the 
market and disposal of stocks, from whom the best possible information 
upon any matter connected therewith might be obtained. I would sug- 
gest, further, that some arrangement for analyzing different soils might 
be advantageously employed. A farmer might take an average quan- 
tity of soil from all over a large field, mix the same, and send from the 
mixed bulk a small sample to the gas manager, who might then forward 
it to such central station for analysis, and advise accordingly. In 
many cases the analysis would show it to be deficient in nitrogen, and 
sulphate of ammonia could be recommended. In instances where it 
was apparent other food was required, the fact could be honestly stated. 

If I may be allowed to digress from the immediate subject of the 
paper, I would say that what is needed for gas interests generally, in 
the face of the competition to which they are subjected, is a National 
Institution in London, having a hall suitable for association meetings 
(without having to beg for one), together with a reference library, 
reading room, secretarial and other offices, a laboratory and corre- 
spondence room. It might also be available as the offices of all the 
London Gas Institutions and kindred societies, and could contain a 
show room of stoves, burners, etc. Such a central station might be 
built and maintained by annual contributions from gas undertakings. 
It would form a rendezvous and center for gas engineers from every 
part of the world, when visiting London, and would prove, I am con- 
fident, a considerable acquisition of strength to the gas profession. 

Mr. Carulla, of Derby, recently suggested an alteration in the name 
of sulphate as being likely to be an improvement. One would think, 
‘*a rose by any Other name would smell as sweet.” Yet, on the other 
hand, it would not be the first time in the history of a trade thata 
change of name has had a beneficial result. Certain it is that distinct. 
ive names haveacharm. His suggestion that ‘‘ ammonium sulphide ” 
should be adopted deserves attention. To the commercial world it in- 
volves no real change, while prominence is given to the ammonia idea 
in preference to the sulphur. Too often farmers coanect the idea of 





sulphur with destruction, rather than with growth. 
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It is likely something more might be done in the way of selling 
manures mixed ready for use, butfor the extra cost of carriage. Here 
is the great anomaly. While we are exporting sulphate of ammonia 
containing 20 per cent. of nitrogen, we are importing nitrate of soda 
containing only 15 per cent.—or of 25 per cent. less value, and neces 
sarily at 25 per cent. increased cost for carriage bulk for bulk alone. 
The mixture of prepared manures might be extended advantageously 
for amateur gardners, etc., but would probably not amount to much. 

It is a question as to whether we give as much attention to the sul- 
phate of ammonia market as we ought, considering the extent to which 
gas works alone are respensible for its production. The subject is one 
which will claim further consideration at regular and frequent inter- 
vals. We receive advices now and again from different brokers, in- 
forming us of the state of the market, or possibly the absence of any 
market worth naming. At intervals we peruse pamphlets upon. the 
subject ; but rarely do we, individually or collectively, undertake re- 
search or experimental work. We have an article of intrinsic value, 
which we are producing, and are compelled to produce; and yet for 
many years we have allowed ourselves to be almost ousted from the 
market by an inferior competitor. Chemically we know it is one of 
the best nitrogeneous manures ; but practically we have not given it 
the attention it deserved. Thanks, however, to the efforts of Colonel 
Sadler and Mr. W. G. Blagden, the Sulphate of Ammonia Committee 
in London are now energetically taking the matter up; and backed by 
individual members of Institutions such as this, good work must un- 
doubtedly follow. The time is singularly opportune. With the break 
up of the Nitrate Combination, and other complications ensuing there- 
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Malitster’s Patent Sulphate Lifter. 


from, sulphate of ammonia has now a chance to step into the breach 
and exert its utmost influence to prove its genuine merit. It is a singu- 
lar coincidence that an improvement of the market is taking place with 
the operation of the Committee. I will not enter into the mauurial 
side of the question, except to remark that soils require some dozen 
different kinds of foodj—such as oxygen, hydrogen, nitrogen, carbon, 
sulphur, ete., ete. Our particular interest isin nitrogen ; and this will 
be dealt with later on in a far abler manner than I can possibly at- 


| tempt. 


Much has been done, but much still remains to be done, to educate 
farmers and agriculturists to a knowledge of the value of artificial 
manures ; and it is for us to take our part in disseminating information 
respecting the product which we have always available. Ifeach mem- 
ber would make it his duty to secure the co operation of one farmer per 
annum, an immense stride would be made in a year or two in the de- 
velopment of sulphate of ammonia for manurial purposes at home. A 
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Gabbett’s Patent ** Rapid Mixer.” 


splendid example has been set us in Jersey by Mr. Joseph Morris, the 
respected Engineer and Manager ther , the results of which were ably 
set forth in Mr. Ritson’s paper read a few years since before the Gas 
[nstitute. But we must bear in mind that Jersey is peculiar as to the 
use of artificial manures; some $300,000 a year being paid for the 
various ingredients. The land is dressed so very heavily that three 





crops per annum are usual. While we cannot, of course, expect such 



















ao 


DF 2a ttn 


y 





; 
/ 
: 


ae SS SR 


We 


ln 


ae 


i 
y ; 
n i 
« ewe 
. of b 
vs 
tg a 
* 
i 
> us 
ny 
.. E ie 
a t 
“ t 
mm be eA 
- =, | y 
¥ ~~ 
ae 
“ 


966 American Gas Light Aournal. 


Dec 20, 1897. 








results as these, yet an improvement may be looked for, and not in 
vain. 

While the majority of us are conversant with the fact, allow me just 
to remind the younger members of our Institution that ammoniacal 
liquor is much more effective in extinguishing fire than water. 

The output of sulphate from gas works, owing to the rapid adoption 
of water gas processes, from which no ammonia is obtained, is unlikely 
to increase. In America, this displacement of coal gas has reached an 
enormous extent, and will probably increase still more. There is, 
however, every prospect of an increasing supply from those large iron, 
carbonizing and oil works, in some of which hitherto bye-products have 
not been properly dealt with. 

The quantity of sulphate per ton of coal carbonized varies according 
to the methods of working and coals used; but it is considered good 
work to obtain between 25 and 30 pounds perton. In chemical works, 
where the quality of the gas is a secondary consideration, far more 
than this is secured. 

There is one little detail I should like to call attention to—that is the 
importance of seeing that all the seal boshes upon the works have per- 
fectly tight lids and covers. The loss of ammonia resulting sometimes 
upon the top of a retort bench, or from a sealing bosh fixed on a wall 
or in an out of the way position, is smal], but at the same time worthy 
of note. Everything containing ammoniacal liquor should be sealed 
up. 

The importance of having sufficient scrubbing power is too apparent 
to emphasize. In the summer months we hear of the difficulty experi- 
enced in keeping the scrubbers clean. This staining, though slight, of 
course involves loss. A periodical test for the soundness of liquor 
storage tanks would insure that loss was not arising in this direction. 

If the result of this paper produces an increased interest in the sub- 
ject of it, I shall feel amply repaid for the little trouble taken in its 
preparation. 








The Importance of Quality in Incandescent Lamps. 


ooo 
By Mr. Franois W. WILLCOX, in Electrical World. 


We smile at the child’s definition of an incandescent lamp—‘‘A hair- 
pin in a bottle,” but there are numerous consumers and purchasers of 
incandescent lamps to whom it is nothing more, who never have 
understood or appreciated the difference between good and poor lamps, 
or esteemed the great importance of quality. 

One of the greatest drawbacks to successful electric lighting to-day is 
inattention to lamp quality, disregard of the proper value of a lamp, 
its quality, and consideration only of the apparent value—first cost. 
Poor quality lamps are like barnacles on a ship—they retard the free 
progress of successful illumination and convert what might be an active 
and successful business into a slow and uncertain one, unable to do 
much more than drift at the mercy of the waves of gas and oil compe- 
tition, and fortunate if indeed it escape utter shipwreck. 

The importance of quality in incandescent lamps can hardly be exag- 
gerated. The lamp is the end and aim of the whole lighting system. 
It is the final translating device which transforms the current into 
light. Its quality becomes, therefore, like an object at the focus of a 
microscope, magnified into the greatest importance. 

There is little dispute but that it is the best to use good and efficient 
machinery in electric lighting stations, that it is wise to have a well- 
proportioned and constructed distributing system. How then can there 
be any question of what should be an electric lighting axiom ? viz., 
That only incandescent lamps of the highest quality should be used. 
What folly for a station to install good machinery and well propor- 
tioned lines to supply current to poor lamps. It would be as wise for a 
steamship to have quadruple expansion engines to drive an inefficient 
propeller. 

A good incandescent lamp often overcomes the result of bad ma- 
chinery or bad management, but poor incandescent lamps will destroy 
the results and efforts of the best equipped and most capably managed 
electric lighting installation in the world, 

There can be honest differences as to whether it is wisest or best to 
buy the best wire, or this or that cut-out, or a cheap type of socket in 
preference to a more expensive one, but as regards the lamp there can 
be but one decision—the best lamp is none too good. This is because 
the lamp is the chief and final device that produces the light and estab- 
lishes the quality of the commodity for sale. 

There are many who will probably concur in all that has been said to 
the extent of avoiding the poorest grades of lamps, but who do not con- 
sider that minor differences of quality are of any importance, and who 


actually believe that it is economy to purchase lamps, even if they ar 
inferior to the best, provided they can be bought cheaper. 

It is the purpose of this article to point out the error of this, i: 
demonstrating the great importance of quality and how many times 
more important it is than any saving in first cost. 

The quality of a lamp is determined by the average light it furnishes 
during any given period. As is well known, all lamps decline in 
candle power as they are used. Itis the relative amount of thedecline, 
other things being equal; which determines the value of a lamp. 

Fig. 1, for example, gives the curves of candle power of two lamps 
and the quality of lamp No. 2 is at once seen to be superior to that of 
lamp No.1 in the better holding up of the curve of candle power. 
Both lamps are of similar voltage and candle power, and were tested at 
the same exact initial efficiency under the same exact conditions. It is 
the practice of the best modern stations to take the period in which a 
lamp loses 20 per cent. of its initial candle power, and from this deter 
mine the candle hoursof light given, taking these as the measure of the 
lamp value. The area included between the candle power curve above 
the 80 per cent. value and the zero line of candle power gives the candle 
hours. All the lamps tested were between 16 and 20 candle power and 
burned on voltages of 115 to 120. They were tested at an initial 
efficiency of 3.1 watts per candle. 

For example, in Fig. 1 the area enclosed beneath curve No. 2 is in- 
dicated by the letters a b cd; that beneath curve No.l byaefd. By 
means of a planimeter these areas are measured, and with proper scale 
of candle power and hours, the areas represent the exact number of 
candle hours given by the lamps under consideration. The areas of the 
lamps Nos. 1 and 2, in Fig. 1, have been integrated by a planimeter, 
and are as follows : 


Area of lamp No. 1—a e f d equals 1,500 candle hours. 
“ce “é 4c“ 3—a, b Cc d “ec 6,000 ce “ec 


Comparison of the two curves, Nos. 1 and 2, shows that lamp No. |! 
reaches the 80 per cent. line in about one-fourth of the time that lamp 
No. 2does. To obtain the same amount of light, it would be necessary 
therefore to renew lamp No. 1 about four times as often as lamp No. 2, 
which on the basis of first cost of the lamps would make lamp No. 2 
four times the value of lamp No. 1, and this we see is the ratio of the 
respective candle hour areas. 


HOURS HOURS 


Fig. 1.—Areas Showing Candle Hours Fig. 2.—Areas Showing Candle Hours 
with 80 Per Cent. um. on 600 Hours’ Life. 


This method of comparison correctly and fairly determines the value 
of any make of lamp, but it is quite difficult, if not impossible, for tle 
average station to determine when a lamp has lost a given percentace 





of its candle power, and, therefore, difficult to renew lamps on this 
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basis, that is, replace lamps whenever they have Jost 20 per cent. of 
their initial candle power. 

If there was a practical plan for the average station to renew all 
lamps on its circuits at the period when the candle power had dimin- 
ished to a certain degree, it would be far preferable to the present gen- 
erally accepted methods of jetting lamps burn until they burn out or 
get so dim as to be practically useless, or of allowing them to burn a 
fixed average life of 600 to 1,000 hours; but as the most prevalent 
practice is to ‘let lamps burn for a given number of hours, we will 
adopt a modification of the foregoing method of determination of 
quality. 

We will extend the curves of candle power to 600 hours and take the 
area beneath each of these curves in candle hours as the measure of 
value. The various makes of American lamps have been purchased 
and tested and classified into four grades. The accompanying diagram 
(No. 2) gives the curves corresponding to each grade. 

Taking the areas included between each curve up to the 600-hour 
line and the zero line of candle power, we have: 


Area of lamp No. 1 to be 8,200 candle hours. 


e se 9 ee 7 500 se 

st 
6 se sé 3 “ce 6,500 es 
ec “e 6 4 ee 5,450 sé 


Assuming area of lamp No. 1 as the standard representing it by 100 per 
cent., the difference in candle hours given and the percentage value of 
the other lamps, is as follows : 





Difference in Candle Hours of Light 
Relative Value of Lamps. as Compared to Best Lamp. 
No. 1.... 100 per cent. NOnR 2. <. 
No. 2 91 - No. 2.... 700 candle bours or 9 per cent. 
No. 3.... 80 “2 ei: S...:3,708 - ** ss 20 = 
No. 4 66 i NO ai acesoe ty 34 = 


From these comparative values one might conclude that if lamp No. 
1 costs 20 cents, then lamp No. 2 would be worth 91 per cent. of 20 
cents, or 18.2 cents ; lamp No. 3, 80 per cent. of 20 cents, or 16 cents, 
and lamp No. 4, 66 per cent. of 20 cents, or 13.2 cents. This result, 
however, only considers the first cost or selling price of the lamp. A 
proper measure of the differences in quality as compared to the best 
lamp should consider the cost of the difference in candle hours—. e., 
the value of the light lost. What is the value of this difference in 
candle hours or lost light, ranging from 9 per cent., or 700 candle hours 
in lamp No. 2, to 34 per cent., or 2,750 candle hours in lamp No 4? 

Assuming the station cost of a lamp hour at the low value of + of a 
cent, the value of 600 hours of the best lamp would be $1.50. On this 
basis of the value of the light given by the best lamp, the value of the 
candle hours difference, or the light lost by using lamps Nos. 2, 3 and 
4 is as follows : 

Lamp No. 2. Difference or light lost, 700 candle hours, 9 per cent.; 
value 13.5 cents. 

Lamp No. 3. Difference or light lost, 1,700 candle hours, 20 per cent.; 
value 30 cents. 

Lamp No. 4. Difference or light lost, 2,750 candle hours, 34 per cent ; 
value 50 cents. 

If now we assume that the lowest grade lamp, lamp No. 4, could be 
purchased for 1 cent, the values of lamps Nos. 3, 2 and 1, when the 
cost of the difference in candle hoursof Jight is considered, would be as 
follows : 


Lamp No. 4 assumed as worth........ 1 ets.' 
= ‘© 3 becomes worth........... a. 
te “ee 2 sé se 37 “ec 
“se sé 1 “e “ee 5L “ee 


This table strikingly shows the value of the difference in quality of 
incandescent lamps. It is to be noted that this value is estimated upon 
a very low basis of cost—{c. per lamp hour. 

From the standpoint of the customer, who pays at least three times 
the cost assumed above, that is, $c. a lamp hour, lamp No.1 becomes 
worth $1.50 as compared to 1c. for lamp No. 4. It is from this, the 
customer’s standpoint, that the matter should be regarded. 

Whether it be as a result of supplying poor lamps, or allowing supply 
houses to sell customers poor lamps, the loss to the consumer is direct 
and paid for in dollars and cents. The fact that the customer pur- 
chases the inferior lamp does not relieve the station from blame or the 
responsibility of the loss in value of light. The customer can hardly 
be expected to know or appreciate the value of lamps—it is the station’s 


1. Lamp No. 1 is worth 1 cent, plus the value of lost light—50 cents—or 51 cents. Lamp 
No. 2is worth 1 cent, plus the difference in value of lost light between lamp No. 4 and lamp 
No. 2; that is, 50 cents—13% cents, or 36% cents, plus! cent, giving 374% cents. In same the 
value of lamp No. 3 is estimated. 





, sulting engineer, and the one that gives him most trouble; for, amongst 


business to protect him by furnishing or allowing to be sold to him 
only lamps of the best quality. Otherwise there is dissatisfaction and 
loss of business, as the customer always blames the station for poor 
service. 

The answer to those who consider minor differences in quality unim- 
portant is found in comparison of lamps Nos. land 2. Here there is 
only a difference of 9 per cent. in candle hours of light given, and yet 
the value of lamp No. 1 (51 cents) is 134 cents greater than that of lamp 
No. 2 (374 cents) estimating light at cost value. Estimating light at 
what it costs the consumer, the difference in value between the best and 
the next best lamp is more than 40 cents. 

We have assumed a very low figure for lamp No. 4 in taking its 
value at 1 cent in order purposely to emphasize the difference between 
the best and the poorest lamp. As a fact, the selling price of the poor- 
est lamp made is only a few cents below that of the best. 

Where can be the gain to a central station in saving 2 or 3 cents ona 
lamp and losing 50 cents’ worth of light; or, from the customer’s 
standpoint, where is the wisdom in supplying customers with a lamp 2 
or 3 cents cheaper than the best on the market, and causing him to lose 
an amount of light which represents $1.50 in value to him ? 

Were central stations to ask themselves such questions and give more 
consideration to this subject of quality, there would be fewer stations 
suffering from Welsbach competition and unprofitable lighting busi- 
ness. 








Engineers--Consulting, Inspecting, Contracting—Their 
Relationship to Each Other and to their Clients. 
a 
[A paper by Mr. Geo. W. DickiEg, before the Technical Society of the 
Pacific Coast. ] 

In opening up the questions that naturally gather around the title of 
this topical subject, I do not expect to be able even in the most limited 
sense to do so exhaustively with regard to anyone of the divisions un- 
der which I desire to arrange my remarks. 

My object in presenting this subject now, is to bring out, if possible, 
a general expression from the members of this Society, of how these 
questions have affected them in their practice. 

We have members whose special line of work comes under some one 
of the divisions I have made, and who must have very decided opinions 
in regard to the duties and obligations of engineers whose work would 
be classed under some other division than that in which they them- 
selves are placed. 

I am fully alive to the danger incurred in treating this subject, and 
I shall be careful to avoid any expression that might tend to wound any 
of those whose friendship I hold in the highest esteem. So, if I do say 
anything that hurts, let it be understood that the reference is not to the 
practice of any local engineer, but to some bad practices I have read 
about as being done in the East and in Europe. 

Naturally, and by preference, due to my limited knowledge, my 
remarks will have special reference to mechanical engineering. Other 
members, skilled in the practices of the civil branch of our profession, 
will, I trust, take up these questions and tell us how things are done in 
the various relationships in which civil engineers stand to each other 
and to their clients. 

As I will confine my remarks to what I have observed in connection 
with my own experience, my task will be an easier one than if I had to 
look up the statements of others and find authority for accepting them 
myself or for presenting them to you as truth. 

I have placed the consulting engineer in the first division of this sub- 
ject, because I think the position he occupies, or should occupy, is of 
the first importance. Great interests, affecting not only his clients, but, 
it may be, the welfare of a whole community, often depend upon his 
judgment. 

In tne mechanical branch of the profession there are not many con- 
sulting engineers that meet my idea of the requirements of that posi- 
tion. Standing, as he does, as a judge between the individual or the 
corporation who provides the means to carry out an enterprise, and the 
other individual or corporation, who, for the money expended, is to 
produce the plant required for the purposes of such enterprises, he must, 
in order to be successful, possess complete and accurate knowledge not 
only of the thimgs required, but also of the capacity and ability of the 
men that are to produce these things. 

A consulting engineer, if he has the full confidence of his client, 
gives advice, not only as to the materials which his client needs for the 
purpose he has in view, but also as to whom he should employ to pro 
duce these things. This is the most difficult duty required of the con- 
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all the contracting engineers that-are desirous of having his client for a 
customer, only one will approve of his advice ; all the others will ac- 
cuse him of ignorance, and some of thein, may be, of something else. 
It is, therefore, of the first importance that the consulting engineer 
should possess a most complete and accurate knowledge of the latest 
and best practice in regard to all the matters on which he is con- 
sulted. 

Some engineers are honest and will not pretend to give advice unless 
they are conscious of their ability to give their elient the very best 
thing possible for the purpose in view. Others are simply after the con- 
sulting fee, and run around amongst the manufacturing engineers, get- 
ting this one’s idea and that one’s idea, and out of these patching up a 
sort of specification that the client accepts as his engineer’s requirements 
for the work on hand, while, if he had gone direct to any one of the 
sources where his engineer got his information, he would have got a 
specification that at least one man could give a fair bid on. 

This kind of consulting engineer hasof late fallen into a trick of pro- 
tecting himself by specifying that the work he is supposed to have 
planned out and carefully described, is to perform certain functions 
under certain conditions, and with a certain minimum economy, and 
the hapless contractor is required to guarantee that the result will be at 
least equal to that specified. 

If the consulting engineer is competent to do what he has under- 
taken, he will also have confidence enough in his own work to be able 
to assure his employer that the result expected will be obtained without 
placing a third party in a false position. 

In other words, why should the engineer’s client ask a contractor to 
insure him against any mistake he may have made in employing the 
wrong man as a consulting engineer ? 

It appears to me that, as things are now, there is a grand opportunity 
for an Engineering Insurance Company which would employ the best 
talent in each line of work, and to which capitalists would submit plans 
and specifications prepared by their consulting engineer; and, should 
the Insurance Company’s experts approve the plans, they would be ac- 
cepted as a reasonable risk and the result insured in a sum equal to the 
cost thereof, at a reasonable premium. 

This practice ou the part of consulting engineers, of requiring a 
contractor to guarantee that their design will accomplish all that they 
have promised their client, has become so much a matter of course that 
we are never surprised even at the most childish expression of it in a 
specification. 

Looking over a contract and specification for barges, drawn up by 
the consulting engineer for a Russian comr~ny, the other day, I found 
the following : 

After giving plans and dimensions for the barges and specifying the 
weight of material, the engineer requires the contractor to guarantee 
that the said barges will carry 500 tons on 3 feet 6 inches of fresh 
water. 

Now, to his employers, this engineer appears to be protecting their 
interests, but if he had specified something to be 10 feet long, and then 
required the contractor to guarantee that it would be 120 inches long, 
they would have thought him rather too childish for a consu!ting en- 
gineer. 

There are, however, some notable exceptions to this type of con- 
sulting engineer. Some two weeks ago I had to estimate the cost of 
large pumping works designed by Mr. E. D. Leavitt, of Cambridge- 
port, Mass. The drawings were very complete in every detail, clearly 
figured out and so indexed for reference that the work of estimating was 
a pleasure. The specification was brief, and stated distinctly the point 
of beginning and the point of ending of the proposed work, and what 
was meant by the words used in the drawings. The contractor was 
held responsible for the quality of material used and of work done there- 
on. But he was not asked to guarantee that Mr. Leavitt's design of 
engine would successfully accomplish the results that he had promised. 
In fact, the economic result expected of this design was a matter that 
lay entirely between the water board of the city and their consulting 
engineer, and with which the contractor had nothing to do. In this re- 
spect Mr. Leavitt setsa good example to the consulting engineers of the 
country, and his reputation is largely due to the fact that nothing 
leaves his office until it is thoroughly worked out, and no outsider is 
asked to take the responsibility of any design bearing the name of E. 
D. Leavitt. 

This is the position I would like to see all consulting engineers take 
in regard to their work. It would add to the dignity of the profession. 
The client would be more careful as to whom he employed as engineer 
adviser. The contractors would not be tempted into promising impossi-. 
bilities, and in the end resorting to trickery to hoodwink an incompe- 





tent engineer into believing that the impossible had been realized, a 
least in this one case. 

If my friend, the consulting engineer, will pardon my boldness, | 
will say to him, be sure of your ability and experience to plan the very 
best thing to fulfill the conditions of the problems you are to solve. 
Then go ahead, but don’t ask a contractor to guarantee that you hav 
not made a mistake. 

The inspecting engineer may be either the consulting ,engineer him 
self, or his representative, or he may be an independent engineer em- 
ployed directly by the principal party to the contract. 

His duties are the same in either case, and consist in seeing that al] 
the obligations under which the contract and specification place the 
contractor are faithfully fulfilled. 

The inspecting engineer should have an accurate knowledge of al! 
the detail of the work he is to inspect; should know the condition under 
which each part of the work operates when performing the functions for 
which it was designed ; besides, he should have a good knowledge of 
men and of their weaknesses, and above all he should have a good tem- 
per and a tender heart, for while he is expected to do justice, he should 
also love mercy. 

Much of the trouble that often occurs between inspecting engineers 
and contractors is caused by improperly written specifications. 

I sometimes think that specifications are written for the express pur- 
pose of preventing the contractor from building the work specified 
without evading the provisions of the specifications or coaxing the in- 
spector to read them through his spectacles. 

Why should a specification say that the material used should be the 
very best possible of its kind, when, of any two pieces of material 
taken at random, one will be better than the other, which would mean, 
by the language of the specification, that one shall be taken and the 
other shall be left. Why should castings be specified to be free from all 
defects, shrinkages, scales or scabs, when such a thing is the exception 
and not the rule. Why specify workmanship to be perfect, where there 
is no such thing as perfect workmanship. 

I am in the habit of writing specifications in the following way : The 
materials used shall be reasonably good, and fit for the purpose for 
which they are to be used. Castings are to be good and sound, and rea- 
sonably free from defects that would affect their strength or sightliness. 
The workmanship is to be good, and of the character required for each 
part of the work. This is usually scratched out as not likely to pro- 
duce the best result, and the usual absolute perfection is inserted, and 
coupled with another requirement, that the whole work must be done 
to the entire satisfaction of the inspecting engineer. This word, satis- 
faction, is a mistake, for an engineer may not be, and very often is not 
satisfied with work, when done according to the specifications and con- 
tract. 

I once had to do work under an inspecting engineer, who claimed 
that the clause requiring that the work must be done to his entire satis- 
faction meant that the work should be done over and over again until 
he was entirely satisfied ; and when I required him to state what would 
satisfy him, he claimed that the specifications did not require him to in- 
struct us what to do, but simply to say whether he was satisfied with it 
whendone. He claimed, in effect, that,whatever his whim, caprice or 
notion required in order to be satisfied, we must meet the demand, for 
we had contracted to do this work to his satisfaction. 

My idea of an inspecting engineer is, that he should be a consulting 
engineer to the contractor. It is unfortunate when inspectors are sus- 
picious of the contractor, and the contractor is afraid to show to the in- 
spector any little defect that he discovers. There should be mutual 
trust and confidence between them. A contractor should never ask an 
inspector to look at anything that he himself, if inspector, would con- 
demn ; but, if he has any work on hand wherein there has been de- 
veloped some slight imperfection in material, or where some workman 
has made a mistake, so that the finished work will not be strictly 
according to the specifications, but quite good enough for the purpose 
for which it is to be used, he should be able to show it all to the inspec- 
tor, confident that no advantage will be taken of his honesty. How 
often a contractor is driven, through fear of losing good property, owing 
to lack of confidence, to run the risk of an inspector failing to find out 
the defect in material, or error in workmanship. Inspectors expect tliis 
course to be taken, and are slow to admit the possibility of an honest 
contractor. I have often asked inspectors to come and look at work 
that was not just as it ought to be, and yet altogether too good to con- 
demn, and found that the fact of my pointing out the defect was enough 
to condemn the work. 

One inspector used to tell me that he could not conceive of my call- 
ing his attention to work that I thought was good enough, and that 
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my coming to him was, to his mind, an evidence that I did not want | 
the work to pass, but that I wanted his assistance to condemn it. My | 
experience is, that to call an inspector's attention to a fault, however 
slight, is to have the work condemned. 

This is not the result of want of knowledge on the part of inspecting 
engineers, but is due rather to a misunderstanding between the parties 
in interest as to their relationship to each other. There should be full 
confidence between contractors and inspectors. Any defect, however 
slight, should be accepted, if at all, with the full knowledge of the 
inspector. The inspector should take into account all the difficulties 
that beset the contractor. Some inspectors appear to think that they 
are expected to earn their remuneration by making the work more 
costly to the contractor. 

An old engine builder, on the water front here, said that he made a 
contract to build a set of machinery for a heavy tow boat, and ‘* I was 
dead sure,” said he, ‘‘ at the beginning, to clear $5,000 on the job, but 
they hired a man to prevent me from making that $5,000, and he was 
a splendid success ; for, before the job was finished, the sheriff had my 
shop, and even he could not satisfy the inspector.” Inspectors are not 
all of this type, however, and the better fitted they are for the respon- 
sible position they hold, the more pleasant the relationship will be 
between them and the contractor. 

During the past six years or so I have had much to do with Govern 
ment inspectors, and I had often been told how hard it was to get along 
with them ; that nothing would satisfy their critical methods of inspec- 
tion; and yet I have found the Government inspector not only a gentle- 
man in the highest and best sense of the term, but also a great help in 
meeting the requirements of the contract. I havealways felt perfectly 
safe in giving them full information in regard to all material and work, 
and have always found them ready to take a reasonable and practical 
view of the case. I am happy to be able to give this testimony and am 
proud of the professional staff that have represented the Government 
from time to time at our works. 

In regard to the contracting engineer, I cannot speak so freely as I 
have done of the others. I belong to that class myself, and it is very 
difficult to see ourselves as otherssee us. Yet weare conscious of great 
room for improvement in our methods of doing work, as well as in our 
relationship to the other two classes of engineers and to our patrons, 
Keen business competition makes the battle a hard one for the honest 
contracting engineer. Sometimes it would appear that the old road that 
leads to success, that of honesty and skill, combined with great pride in 
the character of the work turned out by his establishment, is no longer 
open to the contracting engineer. He must now aim at the greatest 
apparent result for the least cost. Each one tries to promise something 
more than his competitor, and the one that tells the best story, rather 
than the one who has the best skill, is apt to be entrusted with the work 
for which they are competing. 

Change now seems to be written on every product of engineering 
skill. Work involving much thought and experience in its production 
is discarded for something else before it has had time to earn a reputa- 
tion for the engineer that produced it. 

In our time, business reputation depends not so much on what we 
have done as on what we propose to do next. Yet I am not ready to 
accept this condition as either permanent or true. And I would say to 
my brother engineers that I am more and more convinced that there is 
no near cut to engineering reputation, however much the rapid changes 
now going on in engineering practice may tend to deceive us into such 
belief. To reach a permanent reputation for great skill in any one line 
of engineering, our life must go into it, trudging along the old well- 
beaten track of honest, steady and intelligent effort. The valueof what 
we produce should be measured, not by what we got out of it in the shape 
of profit or present notoriety, but by what we put into it of honest skill 
and ripe experience. 

In the efforts now being made to draw trade to our State, let us avoid 
the miserable scramble after the cheap and temporary, for no lasting 
prosperity or individual reputation can be sustained on such a founda- 
tion. Let our aim be to produce the very best within the compass of 
our skill and then produce that thing, but no other, as cheap as possible. 

Between consulting and contracting engineers there is not that desire 
for mutual helpfulness that there ought to be. The contractor is often 
ambitious to be the consulting engineer, and, in some cases where his 
experience gives him special fitness for this position, it is quite right 
that he should be so, and no antagonism should result from such prac- 
tice. In certain branches of engineering, the contractor must maintain 
a large staff of skilled engineers at his works, and he is thus in a posi- 
tion to bring to bear on the problems an accumulation of skill and ex- 





perience that no consulting engineer could match ; but a contractor 





should be in such a position before he undertakes to come in between 
the consulting engineer and his client. 

The position of the consulting engineer in California will, I think, 
improve. Capital is being more and more invested through corpora- 
tions, and the consulting engineer must find his proper place as the 
technical adviser of such corporations. 

We need a better understanding between the various branches of our 
profession. We must have a high standard set up for engineers to 
reach before beiag considered competent to give advice in regard to 
great engineering enterprises, or to inspect the work in progress. Nor 
should that standard be lower for the contracting engineer, who guides 
the skill which produces the results promised by the consulting engi- 
neer and satisfies the keen eye of the inspecting engineer who represents 
the interests of those who provide the needful. 








An Improved Method of Descurfing Retorts. 
incl 
[A paper read by Mr. S. S. MELLOR, of Northwich, before the Man- 
chester District Institution of Gas Engineers. } 


The removal of deposited carbon from retorts is one of the difficulties 
which trouble the manager of a gas works during the busy winter sea- 
son. No one as yet has succeeded in preventing the formation of this 
deposit. We all know that high temperatures and the hydraulic seal, 
with its pulsations, soon cause a carbonaceous coating, with its attend- 
ant disadvantages of smaller retort space and increase of fuel account, 
owing to the thickness of non-conducting substance between the retort 
and the charge of coal. Even when we have conditions most favora- 
ble to the non deposition of carbon, the deposition still occurs, and the 
necessity for its removal still remains. 

The result of the making up of the retorts is in some cases deplora- 
ble. In taking down settings in many places, thick blocks of carbon 
are not infrequently met with. Depositions of carbon inches thick and 
the full length of the retort are not uncommon, resulting in a very ser- 
ious loss in working results. Almost every manager must occasionally 
drop the working of the settings, in order to burn off the carbon or 
scurf, and finish the process by the use of bars to detach what remains 
after several hours’ loss of time. The retorts, after this treatment, are 
more or less leaky ; they require patching, and are not up to standard 
work for a day or two. 

This process of getting rid of the carbon is troublesome, and several 
other methods have been suggested for effecting its removal. One of 
the earliest of these was the employment of a steam jet, inducing a cur 
rent of air into the retort, and causing a more rapid combustion of the 
scurf. Almost invariably this brings down the heat of the retort, and 
from this cause the process is little used. Another plan suggested is the 
use of water spraying at the end of a hollow bar, which is sharpened 
to remove the carbon. 

Failures in this and other directions led to the adoption at the Long- 
port gas works of another method, which gives complete satisfaction, 
and is applicable to any works, large or small. At these works, an old 
exhauster of 20,000 cubic feet per hour capacity has been placed in a 
building adjoining the retort house, and it is connected by belting to an 
engine that works the coke crusher. The inlet of the exhauster is pro- 
tected by a finely perforated zinc hood, to prevent admission of dirt or 
grit. The outlet is connected to a 6 inch air main. This is taken to the 
retort house, up the side of the retort house wall, and along the top of 
the benches, just behind the ascension pipes. 

From this main, branches of 3-inch wrought tube are brought down 
by the side of each setting of retorts, and fitted with 3-inch by 2}-inch 
tees, which are placed a little under the level of each tier of retorts. 
These tees are closed with plugs. Whenever any particular retort is to 
be cleaned, the plug is removed and a nipple inserted, one end of which 
is tapered so as to enable the coupler of another tube to slip easily on it. 
The exhauster is put to work, and a blast of 20 inches water pressure is 
obtained. By means of two bends and a length of pipe, the blast is 
sent into the retort after the withdrawal of a burnt-off charge. (I may 
say, in passing, that the retorts chiefly experimented upon have been 
single ; the through retorts at Longport having been stopped in the 
middle for convenience of working.) 

The air pipe is placed 2 or 3 feet within the mouthpiece, and the blast 
is sufficientlyforcible to sweep the whole length of the retort, impinge 
on the back, and return along the top and upper sides. Carbon is im- 
mediately sent out in a shower of flakes and sparks, and in 20 minutes 
is ready for the bar for detaching. Some 2 cwts. of carbon have been 
detached from a retort in 35 minutes, the retort being left perfectly 
clean and ready for recharging. This is the accumulation of twa 
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months’ working. It is advisable to use the blast more frequently, as 
by so doing the use of the bar is altogether dispensed with, which is far 
preferable. A week’s deposit can be removed in 15 minutes, a fort- 
night’s in about 30 minutes, and three weeks’ in about an hour—leav 
ing the retort perfectly clean, and without the admission of any tool 
for detaching the carbon. 

The above process applies to closed retorts. For through retorts a 
different method is adopted. The air pipe in this case is almost closed 
at the end, and the air issues from a row of holes on each side and ex- 
tending 3 or 4 feet along the side of the tube. The blast cuts into the 
carbon laterally. When the first half of the retort is cleaned an addi- 
tional length of pipe is screwed on, and the remainder of the retort is 
cleaned in the same manner. 

Since the adoption of this plan there has not been any trouble with 
retort carbon. For more than 12 months a charge has not been missed 
through the de-scurfing of the retorts. As the retorts are worked six- 
hour charges, it is only necessary to draw a retort half-an-hour before 
the usual time, put the apparatus to work, clear the retort, and it is 
ready in an hour for another charge. The process, instead of cooling 
the retort, leaves it as hot as, or hotter than, at the commencement of 
the blast; the 54 hours remaining are quite sufficient for the burning 
off of a complete charge. The results have been a continuous make of 
from 8,000 to 9,000 cubic feet per mouthpiece every 24 hours for months 
together. There has not been time enough yet to see how much the life 
of the retorts has been lengthened; but there is not a doubt that the 
abolition of the bar in scurfing will considerably lengthen the period in 
which a retort can be worked with advantage. 

[Mr. Mellor added that he had had no practical experience of the ap 
paratus he had described. The matter was brought to his notice, and 
he visited the works at Longport, where Mr. Peaty had had the appar- 
atus in use for some time. He saw it at work, and could testify that it 
answered most admirably. He saw aretort with quite 3 inches of car- 
bon on it, that had accumulated during six weeks, and in less than an 
hour the whole of the carbon was taken off and the retort recharged 
again. | 






Discussion. 


Mr. W. W. Hutchinson said it had often occurred to him that, as Mr. 
Mellor pointed out, the pulsation of the hydraulic seal was the cause of 
a good deal of the deposition of carbon in the retorts, and he would like 
to have the benefit of the observations on that point of some one who 
had used both sealed and unsealed retorts. In regard to the de-scurfing, 
it had hitherto been done, as far as he was aware, by a de-scurfing bar 
which had its handiness to recommend it. As far as the results stated 
by Mr. Mellor were concerned they were satisfactory, but the appliance 
appeared to be a little bit cumbrous. Might not a flexible tube carried 
to the point of attack be a little more useful ? 

Mr. R. G. Shadbolt said he regarded the paper as very much to the 
point. Every gas manager was anxious to do what he could to extend 
the life of his retorts. He thought that no part of the plant of a gas 


works was more badly handled than the retorts under the orthodox 


method of removing the scurf. But was not the method now described 
rather cumbrous, as Mr. Hutchinson had said? A 20,000 cubic feet 
exhauster seemed rather a big thing for such a purpose. Would nota 
light cheap fan be almost equal to the work ? 

Mr. 8. Meunier said that as one of the few who had seen the process 
at work at Longport he could confirm Mr, Mellor’s statements as to the 
results, which had certainly been very remarkable. Thescurf was got 
off very quickly, and there was no diminution of the heat. At the same 
time it did appear to him to be a little cumbrous, and on going into the 
question of cost he found that the capital outlay was also very heavy. 
The question was whether the saving in the life of the retorts and the 
greater ease of doing the work sufficed to make the system worth the 
money. He had not quite made up his mind on that point. The doubt 
as to whether the apparatus was worth the money was specially great 
in connection with a works like his own, where they did not make 
more than 15 tons of carbon a year, if as much as that. Apart from 
the question of whether it would pay to put it down, the apparatus was 
certainly one of the most feasible things he had seen. 

Mr. Isaac Carr said he did not quite understand the references in the 
paper to the periods at which the carbon should be removed from the 
retorts and the time it took to remove it. He had yet to learn that 
there was any fixed rule as to the time carbon took to deposit on the re- 
torts ; if they compared their experiences as to the time at which scurf- 
ing had to be done, they would probably find that no two works were 
exactly the same. It was also a fact that some works were little troubled 
with carbon, while others were troubled a great deal. 

Mr. Mellor said he thought Mr. Carr would find, on turning to the 





| paper, that the reference was to the Longport works, not to gas works 


generally. 

Mr. Carr thanked Mr. Mellor for pointing this out, but said that even 
if that were so he considered the statement too vague, because it did not 
give the thickness of the carbon that was formed at the Longport 
works in the time stated. With regard to the introduction of machinery 
into the retort house, it was suggested in the paper that an exhauster 
should be used. Mr. Shadbolt had asked whether a fan would not 
equally answer the purpose. He thought both were objectionable. He 
should like to know whether the object in view could not be accom- 
plished by an air blast induced by a steam injector. 

Mr. Geo. Niven said the apparatus which had been described seemed 
to him too costly and cumbrous to make its adoption advisable. Dur 
ing a visit he had the pleasure of paying recently to Waltham Cross, 
to see the system of scoop charging there—a system he was about to in- 
troduce into his own works—he saw apparatus employed for de-scurfing 
which was on the lines suggested by his friend Mr. Carr. He presumed, 
of course, that Mr. Carr meant that not only the amount of oxygen re- 
quired should be got by the introduction of the steam jet, but that they 
should very nearly, if not altogether, approach the oxyhydrogen blow- 
pipe. It was necessary, of course, to have intensity of heat together 
with an excess of oxygen to bring about the destruction of the carbon 
on the retort. He was much pleased to see the manipulation of the 
simple apparatus at Waltham Cross, and he was satisfied it was a thing 
that might very readily be introduced into any retort house with very 
much profit and a saving of time and labor to the men. 

Mr. J. Wilkinson asked whether it was desirable to allow a single re 
tort to go until 6 inches of carbon had accumulated on it. If they took 
a retort of 24 inches, the presence of such a coating of carbon would 
mean that the retort was being worked at three-fourths of its maximum 
capacity. It was surely bad policy to go on working in that way for 
the sake of not missing a single charge. 

Mr. W. H. Burtonshaw said his father, some years ago, adopted a 
plan of removing the scurf which he thought was a very sensible and 
practical one. One day per month he would lay off a certain number 
of retorts, and taking off the dip and the H-pipes, he would revivify 
the spent lime by means of those retorts. By that means he would in 
@ very short time succeed in clearing the retorts of their carbonaceous 
deposit. 

Mr. H. Peaty, Longport, replying to some of the points raised in the 
discussion, said the apparatus had been declared to be cumbrous. He 
confessed that he would not have put it up himself if he could have 
found any other equally effective remedy. If he had had electricity 
works close to the works and could have had a dynamo with portable 
fan attached, to place in front of the retorts, there would have been no 
need of exhauster, etc. A small dynamo and fan applied direct would 
be worth trying where they were available. The steam injector sug- 
gested by Mr. Carr, used as a means of getting up air pressure, miglhit 
be tried as an alternative to the exhauster. The steam jet used at 
Waltham Cross he had not seen, and did not know how it worked ; 
but he should doubt whether it would do the work as quickly as a di- 
rect air blast. The introduction of steam invariably brought down the 
temperature of the retort, aud had never been satisfactory to himself. 
The 6 inches deposit of carbon was alluded to by another speaker, and, 
of course, it was known that it was a bad thing. It was 3 inches of 
carbon on each side, and carbon, as they knew, distributed very un- 
equally. The last speaker suggested another method, but it was not a 
method that would be of any use to people who did not regenerate their 
spent lime. The chief objection to the new method appeared to be that 
it was heavy and cumbrous, but he certainly would not go back on tle 
method until he could find a better. Meanwhile he would do his best 
to make the apparatus a little lighter. 

Mr. Carr inquired what was meant by a week’s deposit of carbon. 

Mr. Peaty said he thought it would mean about a quarter of an incl), 
or, where the carbon was a little more flaky, it might be even thicker 
than that. 

Mr. Meilor added, with regard to the deposit of carbon varying in 
different works, that there could be no doubt that that was so to a very 
great extent. He thought the deposit was due in great measure to ex 
cessive seal in the hydraulic main, and to the coal, tosome extent. He 
had had experience of different seals of within the last two years 
He built a new retort house last year, and he had only needed to 
scurf the retorts in it once in twelve months, whereas in the o! 
house he had to do it three or four times in the winter; that wes 
due to the difference in seal in the two houses. As to the use of a stea!) 
injector, to inject air, about a dozen years ago he made a small stea™ 
injector himself out of a piece of wrought iron pipe, but he cou'd 
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never get the de-scurfing done under 4 or 5 hours, and the temperature 
was so much reduced that he went back to the bar scurfing. 

Mr. Niven said he ought perhaps to explain that the steam jet used 
at Waltham Cross for forcing the air into the retort was at the inlet 
end of the tube through which the air and steam passed, so that the 
heat generated in the tube dried the steam, and by that means any 
diminution of the heat in the retort was prevented. 








A Fittings Rack for a Small Works. 
rr 
Designed for the JOURNAL, by Mr. Gro. F. Summers, M.E. 


The accompanying illustration is made from ideas obtained in a con- 
versation with Mr. E. H. Williams, of Waterbury, Conn., some six 
years ago, and is drawn to meet the following requirements : 


|. The fittings must be in sight, to enable the picking out of the de- 
sived article quickly. 

2. The fittings must be stored in a regular, orderly manner, to have a 
good moral effect upon the men, influencing them to take care of their 
material. 

. The fittings must be stored carefully to prevent the threads being 
snaged, and, in consequence, imperfect joints. 

The fittings must be stored compactly. 

For taking account of stock, the fittings must be arranged so they 

be counted in blocks of 50 or 60 at a time, tosave labor and prevent 

ige to fittings by handling. 
‘he cut shows a rack that would have a capacity of 180 three-quarter | 





e’ls, and other fittings in proportion. The material for this rack would 
cost $6. 








Solubility of Lead in Ammonia. 


- ae 
[By Mr. H. ENDEMANN, in Am. Chem. Jour.]} 


Some years ago my attention was forcibly drawn to the possibility 
that the ammonia of commerce may contain lead. Quantitative deter- 
minations of traces of lead in an organic acid were made in my labor- 
atory, and in a Western laboratory, and gave results which were low 
here and high in the West. My method consisted in incinerating the 
acid and determining the lead in the ash. The Western method. con- 
sisted in neutralizing the acid by ammonia, then adding ammonium 
sulphide, and separating and determining the lead in the precipitate 





thus obtained. The Western method gave in my hands practically the 
same result as my incineration method. Meanwhile, the high results 
continued in the West. 

Inasmuch as the only reagent used in large quantity in the saturation 
method was ammonia, I concluded that, notwithstanding the fact that 
no mention had been made and published, embodying such observation, 
ammonia must be capable of dissolving lead in the presence of air. An 
experiment proved this to be correct. 

The lead found in the organic acid by this method was, therefore, in 
part derived from the ammonia used in the analysis. Hence the differ- 
ence between the results was explained. 

Since, I have repeatedly had occasion to revert to this fact in one 
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form or another, and have been unable to find any satisfactory explan- 
ation in the literature bearing upon this subject, I have finally conclud- 
ed to publish my results. 

In the literature but few statements can be found bearing upon the 
solubility of lead oxide on ammonia. The oldest statement is by Karsten, 
who says that lead dissolves in ammonia, forming a dark yellow 
solution. 

The last mention is found in the Comptes Rendus for 1846, wherein 
Calvert doubts the existence of an amide of lead. Later publications 
are all to the effect that lead oxide is insoluble in ammonia. In all 
books on analytical chemistry, the statement occurs that lead salts are 
precipitated by ammonia ‘‘ insoluble in excess.” 

I, myself, could not get the yellow solution of which Karsten speaks, 
by using litharge and the strongest ammonia in the cold, and allowing 
the action to proceed for weeks. I obtained no irace of lead in solution. 
The ammonia contained, however, some zinc, which must have been 
an impurity of the litharge. 

If lead is immersed in the strongest ammonia (29 per cent.), there is 
within the first day or so, apparently no change. The ammonia re- 
mains perfectly clear and the leadshows no changes. If, however, the 
ammonia is tested for lead it will be found to contain quite a quantity. 
On allowing to stand for some time longer, the ammonia solution still 
remains clear, but the lead will be found coated with a colored sub- 
stance. This coating is at first orange, later decidedly rust-colored as 
long as it remains in contact with the lead. The dark color of the 
coating fades quickly after the precipitate has been mechanically 
Icosened from the metal. 

After three days’ action the ammonia solution contains 0.0139 per 
cent. lead, or 13.9 parts in 100,000 parts. The coating removed from 
the sheet lead by a quick action of dilute acid, contained 0.0569 gram 
of lead. By allowing the action to proceed for weeks, a white precipi- 
tate is formed upon the bottom and sides of the vessel, which appears to 
be mainly lead hydroxide, mixed with oxides of other metals. Of am- 
monia, it contains only 0.15 per cent. after drying. During this long 
standing the ammonia had gradually become less concentrated. 

If in the place of 29 per cent. ammonia, 2 9 per cent. ammonia water 
is taken, the oxidation of the lead is quite as lively, but the appearances 
differ. In 24 hours a white precipitate is visible upon the glass, the sur- 
face of the liquid, and upon the lead, which greatly increases during 
the next 48 hours. 

The lead is partly in solution, but present mostly as precipitate. The 
lead in both forms together in 100 cc. of such ammonia, amounted to 
0.0922 gram, or 92.2 parts for 100,000 parts of the liquid. The precipi- 
tate is also in this case apparently the hydrated oxide of lead. 

The rapidity of oxidation is evidently not due to the greater or less 
amount of ammonia present in the experiment. In the experiment 
with the weaker ammonia the oxidation has even been more rapid. 
Whether this is due to aslightly greater surface of the lead sheets used, 
or to the fact that the stronger ammonia excludes the air from the flasks 
and thus impedes oxidation, I have not attempted to decide. All ob- 
servations tend to point to a suboxide of lead as the body soluble in 
ammonia ; for instance, the fact that the clear solution of lead in con- 
centrated ammonia becomes turbid on exposure to air. These observa- 
tions are of considerable practical utility. In the first place, in the 
manufacture of ammonia water, lead linings and connections for 
absorption tanks should be omitted. Some such use evidently laid the 
foundation for my own observations. But its main importance is de- 
rived from the possible contamination of waters which have been 
softened by the addition of lime water. It is a well-known fact that 
waters which contain bicarbonate of lime act hardly, or not at all, upon 
lead. To this observation may be added my own, that bicarbonate of 
ammonia likewise does not act upon lead. If water containing bicar- 
bonate of lime and ammonia is softened with quicklime, the danger of 
destroying lead pipes becomes at once evident, if we consider that there- 
by the formation of some free ammonia may be caused. I should 

mention, however, that caustic lime is about asdangerous as ammonia. 
Lead dissolves quite easily in lime water in the presence of air. 
Therefore, even in the absence of ammonia salts, lead may be destroyed, 
,if proper care is not taken that the lime shall at no time be in excess. 

Rain waters, which do not contain any quantity of fixed bases, but 
mainly ammonia salts, may at any time by loss of acid as, for instance, 


reduction of nitric and nitrous acid by reason of putrefaction, contain 
free ammonia, and then become destructive to lead while they them- 
selves become contaminated. 

In the literature we quite frequently find examples in which water 
apparently did not act upon lead accorded to the accepted notions, and 
in such cases it might be worth while to consider the bearings of the 


ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 

ia 
Mr. A. W. EBLING, Secretary of the Otto Gas Engine Works, Phila 
delphia, reports that overtime is the rule now with their factory hands. 
An important installation recentiy made by the Otto folks was that a\ 
Sisterville, Va., where two 110-horse power engines were placed in thy 
power house of the Sisterville electric lighting works. 


THE JOURNAL for December 6th contained a very readable article 
entitled ‘‘ Defects in Electrical Specialty Designing,” prepared by Mr 
N. H. Gardner. Through error (an inadvertent one, however), thi 
article was credited to the Electrical World, whereas the credit shou! 
have been given for it to the Electrical Engineer. 








THe amended schedule of the Framingham Gas, Fuel and Power 
Company, of South Framingham, Mass., which took effect on the Is! 
inst., is as follows: For lighting use, $2 per 1,000 cubic feet, less 10 pe: 
cent. for prompt payment—on or before the 15th day of the month ; fo: 
cooking and heating use, 25 per cent. off ; for power use, 374 per cent 

off. 


A CORRESPONDENT is informed that no opposition was offered before 
the Board of Gas and Electric Light Commissioners, of Massachusetts, 
when that body considered the application of the proprietors of the 
Somerville Gas and Electric Company for authority to issue $100,000, 
the proceeds of which issue were to be applied to the effacement of thie 
Company’s floating debt. 





THE Parsons (Kas.) Light and Heat Company has put the selling rate 
at $1 per 1,000 cubic feet, which low price is chargeable to the brisk 
competition existing between it and the local natural gas concern. 





THE Pacific Acetylene Gas Company, of San Francisco, Cal., has 
been organized by Messrs. R. E. Wood, A. E. Mood, H. W. Higgins, 
P. W. Rochester and Frank Faxon. It is capitalized in $100,000. 





Last week we noted that the Common Council, of Mount Vernon, 
N. Y., at the instance of Alderman Ultcht, had adopted a resolution 
authorizing the Committee on Street Lighting to have the gas supplied 
by the Eastchester Gas Company tested, to determine whether the 
quality of the gas was up to the standard, etc. Subsequently, Mayor 
Fiske made some inquiry as to the probable cost of making such a test, 
the result of his study being the knowledge that an analysis of tlic 
nature suggested would involve an expenditure somewhere between 
$500 and $2,000. At the next meeting of the Council the Mayor ex 
pressed his belief that even the minimum expenditure would not be 
warranted, considering tht knowledge they would have in hand after 
the experts’ report had been received. As a result of the Mayor's ex 
pressions the resolution to ‘‘investigate”’ the gas was rescinded. 


ManaGeEr E. G. Pratt, of the Capital City Gas Company, of Des 
Moines, Iowa, invites every gas man to visit the Company’s handsome 
new office quarters, Nos. 413 and 415 Locust street. The display of 
improved appliances for using gas, because of effective arrangemen! 
and good and varied assortment, attracts many visitors to Mr. Pratt's 
headquarters. 


PAPERS announcing the incorporation of the Montgomery County 
(Pa.) Gas Company were filed in Norristown, Pa., on the 10th inst., by 
Messrs. John W. Baker, of Philadelphia; John J. White, of Lans 
downe, Pa., and Henry C. Paul, of Germantown, Pa. The capital 
stock is returned at $100,000, and Henry C. Paul is the Treasurer of tlie 
concern. The purpose of the Company is to compete with the present 


Norristown Gas Company. 





THE proprietors of the Carthage (Mo.) Gas Company and of tle 
Carthage Incandescent Light Company have completed an amalgania 
tion of interests. The title of the combined enterprise is, the Carthage 
Light Company, and its officers are: President, George M. Myers 
Vice-President, E. B. Jacobs ; Secretary, John Moore ; Treasurer, |. 
K. Taylor. 


At the annual meeting of the Riverside (Cal.) Gas and Electric Li,!)! 
Company the officers elected were : Directors, W. A. Hayt, C. P. Hayt, 
J. H. D. Cox, A. A. Caldwell and B. F. Burt; President, W. A. 
Hayt ; Vice-President, J. H. D. Cox ; Secretary and Treasurer, B. F 
Burt ; Superintendent, A. L. Rice. The annual reports showed a mos! 
satisfactory increase in business. 








above facts for a probable explanation of such anomalies. 
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THE proprietors of the Plainfield (N. J.) Gas and Electric Light Com- | 
pany have re arranged their selling schedule. Hitherto the rate for | 
illuminating was $2 per 1,000 cubic feet, less 10 per cent. for prompt | 
payment ; hereafter the gross rate is to rule at $1.80 per 1,000 cubic 
feet, less 10 cents per 1,000 on accounts settled within 10 days. 


THE Common Council of Hampton, Va., has authorized Mr. Samuel | 


P. Regester and associates to construct and operate a gas works in the | 
place named. Under the agreement the city is to receive $5,000 of the | 
Company’s stock for the right to open the streets, and the life of the | 
franchise is put at 26 years. Mr. Regester is interested largely in the | 
new Company at Newport News, the plant at which point is now under 
construction. For the benefit of those who did not attend the last meet- 
ing of the American Gas Light Association, it may be in order to say 
that Hampton, which is the capital of Elizabeth City county, Va., is on 
the north side of Hampton Roads, at a point on the mouth of the James 
river 15 miles north-northwest of Norfolk and 2 miles west of Fort 
Monroe. Old Point Comfort is included in its territory, and it also 
holds the world-famed school for colored people, known as the Hamp 
ton Normal Institute. It has some manufactures, notably of plows and 


building material, and its population does not exceed 3,500. 


THE last semi-annual dividend of the Western Gas Company, of 
Milwaukee, Wis., is at the rate of 6 per cent. per annum. The divi- 
dend (3 per cent.) is payable January 20. 





THE proprietors of the Macomb (Ills.) Gas and Electric Light Com- 
pany have certified to an increase in the Company’s capital stock, from 
$25,000 to $50,000. 


Mr. Wo. J. Houau has been appointed Superintendent of the San 
Leandro (Cal.) Gas and Electric Light Company. 

THR Foulis hydraulic discharging machines, installed in Station No. 
2 of the Cleveland (Ohio) Gas Light and Coke Company, are working 
to the complete satisfaction of Superintendent Christie. The machines 
are operated on 26 benches of 9's, fired by means of full depth regenerative 
settings of the Kloenne-Bredel type. 

ANOTHER thing that might be noted in connection with the gas busi- 
ness in Cleveland is that the Company over which Mr. Greenough pre 
sides has put down about 30 miles of mains this year, the diameters 
ranging between 4 inches and 10 inches. The output of the Company 
has increased almost 20 per cent. in 1897, as compared with that for 
1896. The output of the Peoples Gas Light Company (which supplies 
the west section of the city) also shows a substantial gain. 


Mayor Worster, of Brooklyn, N. Y., has vetoed the grant made by 
the Board of Aldermen authorizing the Fiatbush Gas Company to ex- 
tend its system to all parts of the city of Brooklyn. 





THE Pittsfield (Mass.) Company, according to the official returns of 
the State Gas Inspector, issending out a gas well above 30 candles in 
illuminating value. 





WE understand that the natural gas plant of the city of Tiffin, Ohio, 
has been sold to Messrs. Moffett & Whitney, at their bid of $88,139.50. 


THE Philadelphia Ledger, in referring to certain practical reforms 
that are being instituted by the United Gas Improvement Company in 
connection with the taking over by the latter of the city gas works, has 
this to say: ‘‘ There has been some perturbation among the clerks and 
inspectors of the gas offices over expected changes, it being the supposi- 
tion that the new managers of the business will get along with fewer 
men than the city did. The inspectors have already been given a taste 
of the new methods, an order having been issued that the inspectors 
whotake the statements of the meters in the residences or places of 
business of consumers shall be expected to take the statements of not 
less than 200 meters as a day’s work, a task that some of them are dis- 
posed to regard as impossible. Those who are often in the vicinity of 
Juniper and Filbert streets can readily understand the reason why. It 
has been a habit for the inspectors to get out on their rounds about 8:30 
or $ o’clock in the morning, and to get back about noon or a little 
later, taking anywhere from 50, to 80 statements during the day. 
There are in the city 172,00 meters, and 70 inspectors. Meters in 
private houses are inspected quarterly, and those in business houses 
monthly or weekly, depending upon the quantity of gas used. One of 
the inspectors argued that the Company is setting an almost impossible 
task, and that it would require a man to work from 7 o'clock in the 
morning until 6 o’clock in the evening to take statements from 200 





meters. In this view of the case he was confirmed by another in- 
spector, who said : ‘ Just think of the number of times you must wait 
5 minutes for some one to answer your ring at the door. Very often 
you have to find your way through a very dark cellar and maybe 


| crawl over a coal pile to get at the meter. This is no uncommon thing, 
|and 10 minutes would be none too much to allow for taking a state- 


ment,’ A gentleman connected with the Gas Company, to whom these 
arguments were stated, smiled, and replied: ‘That’s all right. We 
have been in this business for some time, and I don’t think our men 
will have any trouble in averaging 200 statements a day. It is done in 
other towns, and, what is more, there are men on the force who have 
taken 300 in a day, and that without working from 7 o'clock in the 
morning to 6 in the evening. The hours of work are to be from 8 A.M. 
to 4 p.M., for clerks as well as inspectors.’ It is understood that the dif- 
ficulty that has been found in nearly all directions in the Gas Bureau 
service to find work enough to keep everybody employed from day to 
day is to be remedied in the near future.” 


THE proprietors of the Aurora (Ills.) Gas Light Company have an- 
nounced the following selling schedule, to take effect March Ist, 1898 : 
300 feet and under, per month, 55 cents; 400 feet and under, 65 cents ; 
500 feet and under, 75 cents ; 600 feet and under, 85 cents ; 700 feet and 
under, 95 cents ; 800 feet and under, $1.05; 900 feet and under, $1.15 ; 
1,000 feet and over, $1.25 per 1,000. On each bill less than 1,000 cubic 
feet a discount of 5 cents will be made, if paid on or before the 15th cf 
the month at the office of the Company; and on each bill of over 1,000 
cubic feet, for prompt payment, a discount of 5 cents per 1,000 will be 
allowed. 





Mr. Maurice O'Connor, Gas Inspector for Chicago, proposes to in- 
stitute ‘a rigid, unyielding and impartial system” for testing the gas 
supplied in that city. He has laid out quite a task for himself. 





THE house or building which covered the plant of the Armitage Man- 
ufacturing Company (among other things the Company handles the 
ammoniacal liquor produced in. the works of the Richmond city gas 
plant) was destroyed by fire some time ago. The Armitage plant was 
located close to the purifying house of the gas works, and when Mr. 
Armitage applied to the authorities for permission to reconstruct his es- 
tablishment, the Light Committee of City Councils declared that the 
ammonia plant was a menace to the gas works. After some discussion 
it was finally decided that Mr. Armitage could reconstruct the ammonia 
plant, but that it must be at least 50 feet away from any of the gas 
works structures. 





THE United Gas and Electric Company, of Dover, N. H., held its an 
nual meeting early this month. The Directors chosen were: Albert 
Wallace, Fred. Richards, Geo. E. Wallace, B. C. Parson, George E. 
Macomber, Herbert L. Shepherd and John Kivel. 





Mr. GARDINER G. HUBBARD, whose death occurred in Wash- 
ington, D. C., some days ago, was one of the original incor- 
porators of the Cambridge (Mass.) Gas Light Company. Deceased, 
who was in his 75th year, was a son of Judge Samuel Hubbard, 
of the Massachusetts Supreme Court, and had been prominent in the 
affairs of the American Bell Telephone Company from the formation 
of that concern ; at one time he was its President, and had served on 
its directorate since the naming of the original board. 





THE Massachusetts State Inspector of Gas has examined the quality 
of the gas supplied from the new apparatus of the Southbridge Gas and 
Electric Company. He reports its illuminating value at 21 candles, 
and that in composition it conforms to the conditions prescribed by the 
statutes. The reduction in the gas rate at Southbridge (from $3 to 
$2.50), in force since the 1st inst., has been favorably received, judging 
from the expressions of approval heard in many Southbridge quarters. 





THE terms of the franchise granted to the projectors of the Kootenay 
Gas Light and Power Company, which is the name of the concern that 
proposes to supply gas in Nelson, British Columbia, are as follows : 
(1) That the term of said franchise shall not exceed 10 years. (2) That 
a clause be inserted in said franchise whereby the corporation of Nel- 
son shall have the right to purchase the plant of the said Company, 
paying a price to be arrived at by arbitration, plus a fair percentage for 
interest on“investment. (3) That the said Gas Company pay the city of 
Nelson 2 per cent. on the gross earnings for the first year, 3 per cent. 
for the second, and 5 per cent. for the following years. (4) That the 
site of said works be subject to the approval of the City Council. 


(Continued on page 974.) 
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(5) That the pipes be laid on all cross streets 
and alleyways, excepting where it is impracti- 
cable, when permission shall be given by the 
Council. (6) That a bond be given to repair 
all streets, etc., subject to the City Engineer’s 
approval. (7) That gas be supplied at a cost 
not to exceed $2.50 per 1,000 cubic feet. (8) 
That a bond be given to the city that the Com- 
pany commences operations within 90 days 
from the date of franchise and to complete the 
said works within nine months from the said 
date. 








THE Baker City (Ore.) Company is meeting 
with much success. The main system is now 
not less than 8 miles in length, and the demand 
is constant for extensions. 








Foreign Contracts for Pittsburgh. 





Iron Age saysthat Mr. Thos. B. Riter, of the 
Riter-Conley Company, of Pittsburgh, has just 
returned from Europe, and while on the other 
side captured some very important contracts 
against strong English competition. These con- 
tracts include asteel building, steel smokestacks 
and the building of oil tanks of about 25,000 
barrels capacity in Rotterdam, Holland. The 
contracts will approximate $150,000, and will 
require the employment of 14 or 15 skilled 
Pittsburgh mechanics abroad for some time. 
The oil tanks represent the first used in the ex- 
tension of the foreign trade of the Pure Oil 
Company, a Pittsburgh concern. The tanks 
will be 80 feet in diameter, 36 feet high, and 
will be constructed of the heaviest steel. The 
roof will be steel framed and + inch thick. 
The steel building will be erected in Dublin 
and will be used as the power house for the 
Dublin Tramway Company, who are changing 
from horse power to electricity. The building 
will be 250 feet long, 80- foot span and 30 feet 
high. It will contain an electric traveling 





crane of 15 tons capacity, improved coal con- 
veyers, a coal storage plant and large boiler 
rooms. It will be one of the most complete 
traction power plants abroad. With it will be 
built two steel stacks, 200 feet high and 12 feet 
in diameter. Strong prejudice has been met 
in England to buildings of steel, and it is be- 
lieved that the new plant in Dublin will cause 
aspeedy adoption of modern buildings through- 
out the British isles. Three engineers con- 
necced with the Dublin Company visited New 
York some time ago, and became so impressed 
with the large power plants Riter & Conley 
had erected for the Metropolitan and Kings 
County Traction Companies that they requested 
Mr. Riter to go abroad with his engineer and 
explain the plans of the steel buildings to the 


London capitalists owning the tramway. The 
Riter-Conley Company are now figuring on 
considerable other foreign work and are receiv- 
ing inquiries almost every day, these coming 
from South Africa, Ireland and the gold fields 
of foreign countries. Mr. Riter will go over 
aga‘n shortly after the first of the year to close 
upsome more contracts, and also to establish 
branch offices on the other side, a step made 
necessary by the large amount of work they 
are already doing and other contracts which 
they expect to secure. 





The Market for Gas Securities. 





The market for city gas shares was active 
and lower during the week, a persistent drive 
at Consolidated, that culminated on Tuesday, 
being the feature. The minimum quotation 
was 175, after which a reaction carried the 
price back to 1814 on Thursday. The opening 
to-day (Friday) was 179 to 180. The postponed 
meeting of the shareholders in the New York 
and East River and the New Amsterdam Com. 
panies, set for the 14th, and which was called 
for the purpose of ratifying the agreement to 
combine the two interests in connection with 
the Equitable interest, was again postponed. 
The new date for the meeting is the 30th inst. 
While undoubtedly the differences that exist 
over certain matters in connection with the 
proposed consolidation are of a serious nature, 
we nevertheless believe that the parties to the 
merger are too far committed to do anything 
else than go ahead. The fireworks dividend 
operations by the Standard Company, under 
which extra dividends of 2 per cent. on the 
preferred and common, in addition to the reg- 
ular payments, had the effect of increasing the 
quotations. The common is 140 to 143; the 
preferred is 148 to 155. A sale of Mutual (300 
shares) at 300 is reported. The purchaser se- 
cured a bargain. Equitable is weaker, at 250, 
bid, and New York and East River common is 
70 to 71. 

Brooklyn Union is weak and dull, at 1164 to 
117, but it is easily worth 125, on merit. Bay 
State was quite erratic, selling below 5 on the 
wonderful advertisement inserted in certain 
newspapers on the 14th inst. Further reference 
to this is made in our editorial columns to-day. 
Peoples, of Chicago, has been notably strong, 
although it sold off a trifle this morning. Con- 
solidated, of Baltimore, continues weak, on 
reiterated rumors that a positive attempt to re- 
duce the rate there to $1 per 1,000 will be made 
next year. Consumers, of Jersey City, is in- 
quired for at 75, but holders ask 80 for it, 
Lacledes are fairly steady. It is thought that 
the Supreme Court decision affecting that 
Company will be handed down the first week 
in January. 





Gas Stocks. 





Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New York Ciry. 
DrEcEMBER 20. 


(= All communications will receive particular attention 


(> The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 


Consolidated.....ccccccceses $36,230,000 100 179 1oO 

Cembral .cccssesvvescvsersscs 500,000 50 es 
S GOD, secescrocseee 220,000 = 100 ; 

Equitable.......sscccccccces 4,000,000 100 ee 258 
BORGES E....ccsccccccece 1,000,000 1,000 105 ‘ 

* WMECCBTR.rvcccs 2,300,000 1,000 114 ; 
Metropolitan Bonds ....... 658,000 ee 108 112 
Murtaal. .cccccccsevcccccveces 3,500,000 100 Re i0) 

a ss Peery 1,500,000 1,000 100 102 
Municipal Bonds.........+++ 750,000 - : 
NOPERCER .occcccccccecccccce 150,000 50 ” 

* OE ciavekcs cose 150,000 1,000 a 98 
New York and East River.. 5,000,000 100 70 7 
PORES i. ckacecccctevs 2,000,000 100 98 104 
Bonds Ist 5°s......ccccee 3,500,000 1,000 112 113 
* ist Con. 8'S...ccce 1,500,000 mn 105 10614 
Richmond Co., 8.1 348,650 50 50 

aa BOGS. cic cee 100,000 1,000 + . 

Standard......cccccccrccee +» 5,000,000 100 140 148 
Preferred..... eoeecccoee 5,000,000 100 148 155 
Bonds, 1st Mortgage, B 8 1,500,000 1,000 114 115 

YORKOS vc cccccccccscecccess 299,650 50 )=— «180 ’ 

Out-of-Town Companies. 

Brookly DAM. cctsusvenes 15,000,000 100 116% 117 

* Bonds (5's) 15 000,000 1,000 M2 8611244 
Bay State....... eoccoeces 50,000,000 50 5 54 
gs Income Bonds..... 2,000,000 1,000 a 75 

Bostou United Gas Co.—- 
1s Series S. F. Trust.... 7,000,000 1,000 4 I 
2d se > * 4... 8,000,000 1,000 ~ & 

Buffalo Mutual..........008 750,000 100 125 - 

= Bonds... re 200,000 1,000 95 100 

Central, San Francisco..... 2,000,000 ‘fs 95 a 

Chicago Gas Company..... 25,000,000 100 97144 9734 
Guaranteed Gold Bonds 7,650,000 1,000 104 104% 

NR. is cv ices vnsscse ce 1,069,000 91 94 
Ist Mortgage........se06 1,085,000 ée a 96 


Consumers, Jersey City.... 2,000,000 100 75 80 
~ Bonds esecsesses 600,090 1,000 101 WB 
Cincinnati G. & C.Co....... 8,500,000 100 ¢ 207 





Consumers, Toronto........ 1,600,000 50 184% 187 
Capital, Sacramento........ 500,000 50 ‘ie 35 
oy ee 150,000 1,000 ve - 
Consolidated, Baltimore.... 1,000,000 100 524 OB 
Mortgage, 6°S........0.. 3,600,000 — 107 107% 
Chesapeake, ist 6's. .... 1,000,000 ee ve 
Equitable, ist 6’s. ...... 910,000 
Consolidated, Ist 5’s.... 1,490,000 os te ne 
PEENOE..... Sees edeecccsondes 4,000,000 5A 57 
A: OR TOE 655.5200 4,312,000 PA (4 97% 
Equitable Gas & Fuel Co., 
Chicago, Bonds........+++ 2,000,000 1,000 i 101 
Fort Wayne ........ secccece 2,000,000 rv 81 93 
- Bonde. ....0.0660 2,000,000 a 93 95 
SO csassscevedesense oe 750,000 25 as 145 
PRIMIIONIR ss c05, so nvsecens 2,000,000 - 118 = :125 
i |, Se 2 650,000 re 107 109 
PRG CIF 6 svcciccvcicveccs 750,000 20 180 - 
Lafayette Gas Co., Ind..... 1,000,000 100 86 88 
DOMES 06 occoce svoccscoces 1,000,000 1,000 92 94 
DOR ewesescdessdewees 2,570,000 50 = es 
Laclede, St. Louis.......... 7,500,000 100 44 44l4 
Tee Tee 2,500,000 100 2 95 
BIE dn vasiances vues sees 9,034,400 1,000 103 10344 
Bete Bees The Fc cccccccccs 50,000 100 f 100 
Bs on 06ns 6 cccecénses 25,000 ae nd 100 
Montreal, Canada ...... sees 2,000,000 100 200 : 
Newark, N. J.,GasCo...... 1,000,000 200 «=—-20 
BORES, OS cccccccccvccee 4,000,000 128s :130 
BOT SPUD, vc ccccesbecstste 1,000,000 % 225 
| eer rt 2,000,000 534g 54 
- Bonds......+.+ 750,000 
Peoples G. L. & Coke Co., of 
CN asks wsicvscesesess 25,000,000 100 958g 95ho 
Peoples Gas Lt. & Coke Co., 
Chicago, 1st Mortgage.... 20,100,00 1,000 ade 
2d a -.-. 2,500,000 1,000 104 
~~ les, Jersey City........ 500,000 50 wa 
Rochester Gas & Elec. Co.. 2,150,000 50 it 
| eee 2,150,000 50 838 
Consolidated 5’s........ 2,000,000 87% 
San Francisco, Cal. ........ 10,000,000 100 94 
St. Paul Gas Light Co...... 1,500,000 100 49 
ist Mortgage, 6’s........ 650,000 és 84 
Extension, 6’S.........+. 600,000 ee ‘ 
General Mortgage, 5’s . 2,400,000 F 88 
ayraceee, De Wid ededésccsds 2,500,000 25 20 
paphebeseoocccesese 1,000 000 4 
Washington, A ee ++» 2,000,000 250 
Western, ees seees 4,000,000 100 83 
Bee 3,556,000 102 
Wilmington, Del......sse008 550,000 200 
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Helme & McIihenny, Phila., Pa..........+++ 969 


GAS AND WATER PIPES. 


Ohio Pipe Co., Columbus, Ohio............5..+ sgesceeccse S00 

M. J. Drummond, New York City............ceeeeeeers oe 997 

R. D. Wood & Oo., Philla., Pai. vccocdecocccccsseccees wees O06 

Warren Foundry and Machine Co., New York City...... 997 

Donaldson Iron Co., Emmaus, P&.... cesccccceeeesceneecees 997 
PIPE CUTTERS. 

The Anderson Pipe Cutter Co., Marlboro, Mass,......... 979 


STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N. Y...ccecccscccccccccssccscseces OOF 








GAS COALS. 


Penn Gas Coal Co., Phila., Pa......ssssscccsseccessecceees 989 | 
Periis & Cg TR Te CO i cin oc oc cscnics ccccdccceses 988 
Despard Gas Coal Co., Baltimore, Md..........seeeeeeees 989 | 
Westmoreland Coal Co., Phila., Pa..........ccceceeececes 989 
Berwind-White Coal Mining Co., New York and Phila... 988 
W. D. Althouse & Co., Phila., Pa........ Sen ceneeuceeeceecs 9389 | 
CANNEL COALS. 
Perkins & Co., Now Works CRY ..cccesccccecccccccccce coe 988 
Wr ee Ee Be Cis as Bio ov diddinn ccctbadedcccecccane 989 


GAS ENRICHERS. 


Standard O88 Co., NOW TOR GIy oiccccicccccccccsccceces 9389 
The Sun Oil Co. Pittsburgh, Pa............ 989 
COKE. 

Pittsburgh Gas and Coke Co., Pittsburgh, Pa............ 977 
COKE CRUSHER. 

Cy, BE: Tae CP BB oo nins ccccdcctucdscdvcccccescs 989 
CONVEVING MACHINERY. 
es a ee coos 96 
GAS GAUGES, 

The Bristol Co., Waterbury, Comn........cccccccccccccce «. 978 
GAS GOVERNORS, 

Connelly Iron Sponge and Governor Co., New York City 987 
Peel Pertelt Co., Fe Ter a ckdvnic cede ccdscacccccosce 994 
a Weer TA. Cis PIE: Pivikcdcvecccccccvcccccccces 978 
es Ee Se Gig, Wg UNG ose ccnddacatcewesstigecss coos 904 
Wm. M. Crane & Co., New York City........... gtétiaese 978 
SELF-SEALING MOUTHPIECE DOORS, 
Tee POT te CG, ROW TON CRG sind cctccecccececcccés 994 
Continental Iron Works, Brooklyn, N.Y.........seseeeees 994 
G. Shepard Page’s Sons, New York City.........cscsseees 995 
Logan Iron Works, Brooklyn, N. Y.........00. eecececcce 996 
De Weed Oa. Pees PO isc diccccene SGecccessecedae 9u4 
CEMENTS. 

C. L. Gerould & Co., Mount Vernon, N.Y......seceeee eos 990 
RETORTS AND FIREBRICKS, 

J. OH. Gautier & Ca, Jersey City, N. J.....ccccccccccccccs 990 
B. Kreischer & Sons, New York City.......ccccccessccces 990 
Dia TES, TIO DOR GOI sk ccdccncdcccccececcccsecess 990 
Laclede Firebrick Mfg. Co., St. Louis, Mo.........sece0e. 990 
CTE a BS BN ond vce decccccdkcacccccecececces 990 
James Gardner, Jr., Pittsburgh, Pa.........0.0.s.ceceeee 990 
Henry Maurer & Son, New York City........cceccccceces 990 
Baltimore Retort and Firebrick Co., Baltimore, Md...... 990 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 990 
Brooklyn Firebrick Works, Brooklyn, N. Y..........+0++ 990 
F. Behrend, New York City...... sesseess edbecccosese coos 969 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa.......ssesseees ooes ON 
THORIUM. 

The Roessler & Hasslacher Chemical Co., N.Y. City..... 977 
Dr. Philipp Hirsch, Berlin, Germany..............++.-+-+ 976 
INCANDESCENT LIGHT PREPARATIONS. 
Dr. Philipp Hirsch, Berlin, Germany............s000--0+ 976 
MICA GOODS. 

The Mica Mfg. Co., New York City....... Niecéeee. cone coe 926 
BURNERS. 
©. A. Gotveqety FRR, Pisces ccsscisscccevccces sccccocccss O00 
Theo. Clough, Dobbs Ferry, N. Y...cccccsscseccccccccees 976 
Wm. M. Crane & Co., New York City...... eoeseeccescces 978 
LAVA GAS TIPS, 

D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 978 
STREET LAMPS. 

Welsbach Street Lighting Co., New York and Phila..... 97 
PURIFYING MATERIALS. 


Connelly Iron Sponge and Governor Co., New York City 987 


Greenpoint Chemical Works, Brooklyn, N.Y..... ecccceeic 976 

Henry W. Douglas, Ann Arbor, Mich .................-- ri 

Gas Purification and Chemical Co., Ltd., London........ 87 
EXHAUSTERS. 

The P. H. & F. M. Roots Co., Connersville, Ind.......... 981 

Isbell-Porter Company, New York City..............000% 994 


Connelly Iron Sponge and Governor Co., New York City 987 


VALVES. ; 
Ludlow Valve Manufacturing Co., Troy, N. Y. ......... ;. 986 
Chapman Valve Manufacturing Co., Boston, Mass...... j. 986 
is Di Wood & Car, FRIAS Piiiisasess < . 5s dcecccgecccceses «- 994 
Continental Iron Works, Brooklyn, N. Y..... ~. ', 994 
The P. H. & F. M, Roots Co., Connersville, Ind........ <. 931 
Isbell-Porter Co., New York City............ edgccccccced 994 
The Western Gas Construction Co., Fort Wayne, Ind.... 986 


ELECTRICAL APPARATUS. 


Wm. Henry White, New York City ...esesesesseesessoegs 995 





GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa..........ccccccccccees 1000 
The American Gas Engine Co., Phila., Pa................ 991 
Backus Water Motor Co., Newark, N. J........seee00---- 976 
ENGINES AND BOILERS. 
| The Hazelton Boiler Company, New York City.......... 976 
W. G. & G. Greenfield, East Newark, N. J......... 00005 976 
PURIFIER SCREENS. 
OO TOW FOE GN inn scaccdddaxccaccdsccenuss- 973 
GAS STOVES. 
American Meter Co., New York and Philadelphia ....... 983 
Maryland Meter and Manufacturing Co., Baltimore, Md. 998 
Keystone Meter Co., Royersford, Pa............ceeeseeee 998 
Wm. M. Crane & Co., New York City.......- csecscsees: 978 
INSTANTANEOUS WATER HEATERS. 
Gilbert & Barker Mfg. Co., New York City .............. 977 
GASHOLDER TANKS, 
Fai Ba WU, DG le datdtececcceccs «secenas 986 
GASHOLDERS, 
Bartlett, Hayward & Co., Baltimore, Md.............+++- 993 
Continental Iron Works, Brooklyn, N. Y..............-- 994 
Deily & Fowler, Philadelphia, Pa.............ccccccsscees 996 
Davis & Farnum Mfg. Co., Waltham, Mass............... 992 
Kerr Murray Mfg. Co., Fort Wayne, Ind................. 992 
Stacey Mfg. Co., Cincinnati, Ohi0..........cccccccccccces 995 
R. D. Wood & Co., Philadelphia, Pa...........cccceee 994 
Logan Iron Works, Brooklyn, N. Y.... .....seeeeeeeee- 996 
epee Comey Cox, PIG, Fis ccccccccceccocecesccees $79 
GAS SECURITIES, 
Marquand & Parmly, New York City .................. 976 





DIVIDEND NOTICE. 


OFFICE OF WELSBACH LIGHT Co., ' 

DREXEL BUILDING, PHILA., Dec. 8, 1897. | 
The Directors have this day declared a dividend of One 
Dollar per share, payable Dec. 23, 1897, to stockholders of 
record at the close of business Dec. 14th. Checks will be 
mailed. 
1175-2 


VALUABLE GAS BUSINESS» 
IN CALIFORNIA. 


Concerning the best paying gas enterprises, covering two of 
the most rapidly growing cities in the United States, in 
which a valuable interest can now be secured, address for 
full information, T. S.C. LOWE, 
223 South Spring St., Los Angeles, Cal. 
Note.—This is our Spring season, and the time to build and 
improve gas works on this coast. (1176-tf) 





EDWARD C. LEE, Treas. 

















Position Wanted 
As Superintendent of a Small Gas 
Works, 
By a practical coal gas man. Is master of all details about 
the works, and in the laying of mains and services, gasfitting 


and general repairs. Best of references. Address 
1176-2 “TT. J.,” care this Journal. © 


W ANTE D, 


A Second-Hand 5-Foot Gas Meter, 


Address, 














with 6-inch connections—or one a little larger. 
stating price and full particulars, 
BENSON VAN VLIET, 


1176-3 Poughkeepsie, N. Y. 





GAS ENGINEER AND CHEMIST, 


age 32, is open to take charge of a coal, oil, or water gas 
Will travel for responsible firm. 
First-class references and 





plant. Has had experi- 


ence in working inclined retorts. 
testimonials. Address 


1172-6 * G.E.C.,” care this Journal. 





Wanted, to Purchase or Lease, 


A Gas Works in a Town of 5,000 to 
10,000 Population, Near New York. 


Particulars will be 





Or would buy a controlling interest. 
treated confidentially. Address 
1172-3 “G. A.8.,” care this Journal. 








Wanted, to Purchase or Lease, 


A Gas Plant in a Town of from 8,000 
to 20,000 Inhabitants. 


The States of Illinois, Indiana, Ohio or Michigan preferred. 
1173-4 Address “ H. T.,”’ care this Journal, 
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BACKUS GAS ENGINES 








FOR SALE, 


at a bargain, 
Two 50-H P. Otto Gas Engines, 
in first-class condition. 


Address WOONSOCKET GAS CO., 
Woonsocket, R. I. 


FOR SALE. 


The undersigned will sell 
All the Property of the Connersville 
Gas and Flectric Company, 


on January 27, 1898. Write for full information. 
P. 8S. FLOREA, Receiver, Connersville, Ind. 


Our Mica Chimneys 
1 For Welsbach Lights 


ARE THE 
BEST IN THE WORLD. 


=eam 


Get Catalog 
and Discounts. 


@=eam 


The MICA MFG. CO 


Micasmithe, 


88 Fulton Street, 
N. Y. City. 


1175-tf 








GUARANTEED SUPERIOR IN EVERY WAY. 
BUILT ON HONOR. 


gts. § Chicago Water Motor & Fan Co., 101 Lake St., Chicago. 
? Michell & Co., - - 154 Congress Street, Boston, Mass. 


Home Office, Backus Water Motor Co., Newark, N. J. 
Send for Catalogue. 


1175-4 


Hor Sale. 


A Small Gas and Electric Light Plant, 


in a Soutkern city of 3,800 inhabitants. 
Address FORT WAYNE ELECTRIC CORPORATION, 
097-tf Fort Wayne, Ind. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 8 retorts. 


Tweo Coolers, or Air Condensers, each of 150 000 
cubic feet capacity. 








2 PIECE 
MICA CHIMNEY. 





Etched Chimneys to 
Order. 








b6 9 Ready Scpelaeennan:ehame “meng 

RANGITOL ation, in Powder Form or Liquid. 
Furnished in Excellent Quality Cheaply. 

DR. PHILIPP HIRSGH, Chemical Works, PANKOW-BERLIN. 


NITRATE OF THORIUM, Chemically Pure, at the Cheapest Price. SAMPLES FREE 


IF DESIRED. 


CHARGING CARS, —— storage bins to boiler room and 
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wary mae Condenser, shell, 36 in. diametcr, with 
98 2-in. tube ., 10 ft. 6 in. long. 


D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
holes, 11 in. by 15 in. 
S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co 


1119-tf Dubuque, Iowa. 





MARQUAND & PARMLY, 





COKE CARS, cirectiy trom roto:ts. 


TIP ARS for carrying 
» ashes, etc. 

The difficulty of handling hot coke directly from the re 
torts led us to design a special car for this purpose, with an 
arrangement of piping which sends a spray of water over 
the entire surface of the sides and bottom, preventing the 
steel from ne, overheated when the hot coke is 
drawn into the car. This is not intended to entirely quench 
the coke, which is done in the usual manner, but to keep 
the iron from getting red hot, and, at the same time, to 
partially quench the coke. 

We have just issued a new, 40-page, illustrated Cata 


logue, No. $708, giving full description of our Industrial 
Railways. Before you forget it, send for a copy. 


C. W. HUNT COMPANY, 


No. 45 sae din bs - New York City. 





160 Broadway, New York. 


No 94122 Copyright, 1894, by C. W. Hunt Co. 


HIGH-PRESSURE WATER-TUBE BOILERS 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE. 
STEEL JACKET, LINED WITH BRICK. 


Single Boilers or Compact Batteries. 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Correspondence Solicited. 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Tete., "1220—10th st.” ew vor: GN | Office, 716 E. [3th St., N.Y, U.S.A. 
GREENFIELD 


GREENPOINT CHEMICAL WORKS, Steam Eng ine Works. 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. MANUFACTURERS OF 


Utilize Your Gas Liquor. 7 ce eee Pais “4 all - 


NO EXTRA LABOR OR 
Also Horizontal, Automatic and Variable Cut-off Engines 


OPERATING EX- 
Koncert Sizes from 3 to 75 Horse Power. 
pnmnonls pensive. Write to Also Vertical and Horizontal and Marine Boilers. 


STROH & OSIUS, Pat’ees, cr Steam Pumps and Adams’ Crate Bars. 


Mich. Ammonia Works, Detroit, Mich. W. G. & G. GREENFIELD, - - EAST NEWARK, WN. J 


Members New York Stock 
Exchange. 

















THEO. CLOUCH, 


(Established 1870.) 


SOLE MANUFACTURER OF THE 
Trade Mark Trade Mark 
Maxim& Clough Adjustable Gas Burners 
Reg. Reg. 


E. H. Nickel Tips for 
Water Cas a Specialty. 


THEO. CLOUGH, - - Dobbs Ferry, N. Y. 


IRON MASS 


For Gas Purification. 


Acts mmediately, and more efficiently than any other puri 
fying agent now in use. 
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HEADQUARTERS FOR 


AMORIUM 


The Roessler & Hasslacher Chemical Co., 


100 WILLIAM STREET, NEW YORK. 


MANUFACTURERS OF 


Otto-Hoffmann Retort Oven 


COKE, 


Coarse or Fine, Hard or Soft. 


Works on Monongahela River. 
Shipping Facilities by River and Rail. 


Sales Office, 311 Lewis Bldg., PITTSBURGH, PA. 























Clarke's Automatic 
Instantaneous Water Heater. 


This Heater furnishes water heated as it flows. The act of drawing water from 
any faucet with which it is connected automatically turns on the gas, which is in the 
same way instantly shut off when the flow of water is stopped at the faucet. It will 
deliver a gallon of water a minute as long as required, at a temperature 80° higher 
than it is delivered to the Heater ; or it will deliver a less amount at a higher temper- 
ature, or a greater amount at a iower temperature, as may be determined by regu- 
lating the flow at a faucet. We have testimonial letters from those using it in Private 
Residences, Factories, Barber Shops, Restaurants, Stables, Laboratories, Stores, 
Churches, Commercial Buildings (for scrubbing), Banks, Clubs (baths, shower baths 
and sprays), Hotels, Riding Academies (baths and shower baths), and Patrol Stations 


Price, $50.00. 12 inches wide, 15 inches high, 30 inches long. Weighs 86 lbs. 


GILBERT & BARKER MFG. CO., - 82 John St., New York City. 

















STYLE No. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 











81. 


TE NEW IMPROVED PATENTED Z 
STREET LIGHT BURNER, * 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 


equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 


M 


——OWNS, CONTROLS AND OPERATES 


localities. 


Our System is in practical! use in many cities, among which we may mention 
NEW YORK CITY. 


BALTIMORE. 
ITHACA, N. Y. 


COLLEGE POINT, N. Y. 


PHILADELPHIA, 246 N. BROAD ST. 





CHICAGO, 54 LAKE ST. 


EXCLUSIVELY 









WORCESTER, Mass. 
CAMBRIDGE, 
BROOKLINE, = 
FREEHOLD, N. J. 


“PROSPECT PARK, Brooktyn. 
EAST ORANGE, N. J. 
NEW HAVEN, Conn. 


BEAVER, Pa. STYLE No. $?. 


~« Pittsburgh Gas & Coke Co, 


AN IDEAL COKE FOR WATER GAS. 
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BRAY’S BURNERS 


Are Suitable for All Pressures and Conditions, and for Efficiency, 
Economy and Durability are Unrivaled. 


Producing a steady, well-shaped flame with burner cock turned on full. 
dissatisfied consumers. 

As Sole Agents in the United States for Gztorak Bray & Co., we carry a full stock of all sizes for High and Low 
Pressures. Send for Prices and Special Pamphlet, or order a sample gross, statisg your average house pressure. 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 


going out of use, and we respectfully warn the trade against this kind of deception, as it causes loss and discredit to the 
trade and damage to the gas industry. 


SEND FOR CATALOCUE. 


Gas Logs, Fires, Heaters, 


OF ALL KINDS. 


GAS GOVERNORS, 


GAS FURNACES, 
and everything pertaining to the 
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Prevent waste of gas, broken globes and 


SEND FOR CATALOCUE. 


GAS RANGES, 
Broilers, Griddles, Ovens, Etc. 


Gas Kilns for China. 


Special Line of 
Gas Appliances for Hotels. 


, 447 to 453 W. 14th St., NEW YORK CITY. 








use of Gas. 


WILLIAM M. CRANE & CO., Mfrs., "*° 


Special Trays for fron Sponge or Oxide of Iron, 


ffice, 838 Broadway, 








BRISTOL’S 


RECORDING 


PRESSURE 
GAUGE. 


For continuous 


CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable, Most Easily Repaired. 





Patent Lava Gas Tips. 


\ UNIFORMITY 
GUARANTEED, {7 


ALL SIZES 


A if . | 
\ 


X\ > am \ 
Wa Sv 


353-557 West Thirty-third Street, New York. 
We also make the Cheapest and Strorigest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 


AND SHAPES. 


. M. STEWARD MEG. 
CHATTANOOCA. TENN 


Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


Regenerator Furnaces, 


By Maurice GranaM, C.E. 
Price, $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. 


records of 
Street 
Gas Pressure 


Simple in Con- 
struction, Accur- 
ate in Operation 

Low in Price. 


Fully Guaranteed. Send 
for Circulars. 


The Bristol Go., 


Waterbury, Conn. 




















7ux.sr IMPROVEMENT IN GAS LIGHTING 


GREATEST 
Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already in use. Graders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
000000000000 000020000000 0000000000 000000000008 0000000800000008 0000808 


Tar Genealogical Tree 


VINER CLARK EH, of London, Hmne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO, - - No. 32 Pine Street, New York. 








Goal 


MR. TL. 
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THE Patent “ Standard” Washer-Scrubber 


Order Recently ecctued--30 } Machines, pa for 3, 500, 000 Cubic Feet per day. 








The Patentees of the eal after several years’ experience, finding | that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out Ae 
of date pattern. 

The Patentees beg to refer Engineers to recent issues of the Amertoan Gas Licur Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 

















\ 

KIRKHAM, HULETT & CHANDLER, Limited, si 
3 & 4 Palace Chambers, Bridge Street, Westminster, England. f 

Tel. Address: ‘WASHER, LONDON.” P| 

i 

RITER-CON LEY CO. PITTSBURGH, PA. | 


GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. ls 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


wm OS f Oe AT: 


« 























é 5 
THE ANDERSON Garryihe tink Fer atting Cast Wreught | BRET RIND. 

Te as Iron, Gas ~ Water Pipes. SOLE IMPORTER OF THE CELEBRATED : 

revcipucmieso =) THE ANDERSON PIPE CUTTER : oa: & 
Bl courant, Samataccorem German (Stettin-Didier) Clay Gas Retorts, - 
Y N.Y. Office, 135 Greenwich St | BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, es 

WALDO BROS.” _| Stettin “Anchor” & “Eagle” Brand Portland Cement 
102 Milk Street, Boston, Mass. 10 & 12 Old Slip, New York. 

See / ; 





Cox’s Gas Flow Computer. | 


1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 \ 
a CAS-FLOoN °3 yds. long, for any pressure from 0.01 to 10.0 inches of water, and any specific gravity from 0.40 to 1.00. ; 
a COMPUTER. : 2. When the required discharge and the length of pipe are given, the diameter corresponding to 
« any pressure is at once seen. ® 
e 3. When the required discharge and the length of pipe are given, the pressure correspondiug to a 
: any diameter is at once found. 8 
Copyrightsevady 4. Any suitable combination of the different factors of any problem, under all possible cond 
tions, may be immediately found. rt ; 


It Prevents Errors and Sayes Hours of Tiresome Calcuiations. 
Price, $5.00, per Registered Mail. 
For sale by 


A. M. CALLENDER & CO,, 32°Pine St., N. Y. City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 
a KLONNE-BREDEL oun. 


Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 








Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


BASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 





COAL GAS PLANTS AND GAS mum | Exhausters, Blowers, etc. 





222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


MNro. 118 Farwvell Awenue, - - Milwvaukee, Wis. 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 
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INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 











American Gas Company, 


222 South Third Street, Philadelphia, Pa.. 
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lron Roof For Sale. 





Width of building, 155 feet, out to out, divided into 
a center span 66 feet with a wing on each side 43 feet 
6 inches; total length of the building, 350 feet. This 
building was designed with brick sides and gable walls, 
with iron roof trusses and iron supporting columns. 
Originally built for an iron foundry, but, owning to the 
failure of the purchaser, is now offered for sale at a bar- 
gain. Is admirably adapted for a foundry for light or 
heavy castings, machine shop, car barn, or for any other 
general manufacturing purposes. We guarantee the iron- 
work as good as new, the building never having been 
used. Apply to the 


BERLIN IRON BRIDGE CO., 
EAST BERLIN, CONN. 








ALEX. C. HumPHRErS, M,E., ARTHUR G. GLasGow, M.E., 
BANK OF COMMERCE BUILDING, CABLE ADDRESS, 9 VICTORIA ST., 
(31 NASSAU STREET,) LONDON @& NEW YORK, LONDON, S. W., 
NEW YORK. HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





a, 


WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 








THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 


Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York. 





Dec. 20, 1897. American Gas Light Zournal. 








(Copyrighted, 1894, by the AMERICAN METER CO. 


AMERICAN METER C0. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 




















PUBLIC LIGHTING TABLE. 




















JANUARY, 1898. 
Table No. 2. 
Table No, 1. NEW YORK 
FOLLOWING THE CITY. 
MOON, Au. Nieut 
LIGHTING. 


Extin- 


Light. Extinguish.| Light. : 
| guish. 


M. 
30 | 
30 
30 
30 


1.50 AM) 6.20 AM 
sun. | 4 3.20 
Mon. | 3} 3. ).20 
Tue. | 4. | 6.20 
Wed.| 5] 5.5 6.20 
Thu. | 6IN . No L. 
Fri. IN 
Sat. SINoL, |No L. 
Sun. | 9] 5.30 pm! 7.40 pm 
Mon. | 5.3 | 8.40 
Tue. | 5. | 9.50 
Wed. {12} 5.: 10.50 
Thu. |13} 5.: 112.00 
Fri. 5. | 1.10 a3 
Sat. 9} 5.30 LQ) 2.20 
Sun. |16/ 5.30 =| 3.30 
Mon. 5.3 0 
Tue. 5.3 3.20 
Wed. 3.20 
Thu, | 5.3 }.20 


ei eLelelel otens 





























W TD D WH 


~ 


Fri. 5.30NM) 6.20 
Sat. 5.30 | 6.20 
Sun. 


| 
Mon. | 5.40 3.10 
Thu. |27/10.30 10 


iw 





we 




















5.40 | 6.10 
Tue. 5.40 | 6.10 
Wed. | 9.30 | 6.10 


MO WS BD WW 2 
T C 


co Oo 


Fri. /28/11.30 | 6.10 
Sat. | 29/12.40 10 
Sun. }30) 1.40 | 6.10 


Mon. /31! 2.40 | 6.10 











\| or or or or cr Or Ot Or Or Or Or Gt Or Or Or Or 


pt et et OD DO OL DO DO DO DO 2 











TOTAL HOURS LIGHTING 
DURING 1598. 





By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs.Min. 
January ....210.40 | January....423.2 
February. ..186.40 | February. ..355.25 
March 181.20 | March.....3 
April reer 
May 156.40 | May....... 
June 144.30 
147.30 | July.......2 
August ... 157.10 | August ....° 
September..169.50 | September. .321. 
October....186.00 | October . 7.374.30 
November.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 








Total, yr. .2129.30 | Total, yr...3987.45 
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To Whom It May Concern. 


“<@ yy ® 





WE have learned that the makers of the “Sunlight” lamp 
assert that there has been a decision in the English Courts 
which saves them and their customers from liability as infringers 


of the Welsbach patents. 


We assure the public there is no decision of any Court, in 
England or elsewhere, that directly or indirectly warrants the 
statement or inference that the lamp sold by the Sunlight Incan- 
descent Gas Lamp Company of America is not an infringement 
of the Welsbach Light as made under the American patents, of 


which the Welsbach Light Company is sole and exclusive owner. 


NOTICE is hereby given to all PURCHASERS and USERS 
of the so-called “Sunlight” lamp that suits will be brought 
against them for DAMAGES for INFRINGEMENT of the Letters 
Patent of the Welsbach Light Company, and will be prosecuted 


vigorously. 


WELSBACH LIGHT COMPANY. 
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Standard fJouble-Superheater |,owe Water (jas Apparatus. f 


Number of Installations to Date, - - 240 | 
Total Daily Capacity, 128,200,000 Cu. Ft. 





S| 
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The United Gas Improvement. Gompanu, 


DREXEL BUILDING, PHILA., PA. 
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A Mopbec LitrLe Works IN CALIFORNIA. 





WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


One of the 


39 Plants we have Installed, 


Ranging from 50,000 to 
2,000,000 Cubic Feet 
Daily Capacity Each, of 


Improved Lowe 


Water Gas 


Apparatus 


In the Five Years Since 


1892. 


Fort Wayne, 





The Western Gas Construction Co., "haa! 





CHAPMAN VALVE MANUFACTURING CO., 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Ete. 


Also, Cate Fire Hydrants with and without Independent 


Nozzle Valve. All Work Cuaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 


New York Office, 28 Platt St. 


St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 








Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 


Double and Single Gate Valves, %4” to 72 
—FOR— | 


» Gas, Water, 
Steam, Oil, hf 
Ammonia, Etc. #3 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 
J. P. WHITTIER, 


70 Rush St., Near Division Ave.. Brooklyn, N. ¥. 





The Gas Engineer’s 
Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A. M. CALLENDER & CO.,, 22 Tine Street, N.Y. Cry 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00, 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gzorez Lunas. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davm A. Granam. §8vo., Cloth. Price $3. 


Orders for these books may be sent to this office, 


A. M. CALLENDER & CU., 
Ping 82., N. ¥. Ory 
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N ATIONAL GASanm WATER Go., 


218 La Salle Street, Chicago. 
Builder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 














Plans and EHstimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO.. 


(Successors to CONNELIY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” “ Yair 


substitute for lime. We guarantee a large saving, both in cost of material and labor. 














OVER FOUR HUNDRED NOW IN USE! - NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal St, New York. 








DOUGLAS’ FERRIC OXIDE 
Hughes’ | 
ug es | For Gas Purification J 
Isa superior natural Hydrated Oxide of Iron. (NATURAL BOG ORE) 
66 D Will give a higher purification per bushel than 2 . 
Gas Works any other material. We ship the pure Oxide Fo r G as 2 u rifi cali on. 
| of Iron, containing no sawdust, thus effecting 
a saving in freight, leaving the consumer to Has the eee rr of Any Oxide } 
; ; | furnish the diluent at a nominal cost. It is now : 
Their Construction and Arrangement, — an 
8 "| used by the largest gas companies in the West. GAS PURIFICATION AND CHEMICAL CO., LTD., 


| — Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 160, 161, 162 Palmerston Buildings, 


And the Manufacture and a asf 
Distribution of Coal Gas. | /-W-Douglas (‘ctrcicpac) Ann Arbor, Mich. o1d Broad St., London, E.C., Eng. 




















’ , a 
Originally written by SAM’L HUGHES, C.E. Parson r= Steam Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD DRAUGHT eens FOR BURNING BREEZE 
WM. RICHARDS, C.E OR OTHER RIAL. 


PARSON’S TAR. BURNER. 


PARSON’S AIR JET TUBE CLEANER. 


Price, $1.65. FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
A. M. CALLENDER & CO.., | unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 


Eighth Edition, Revised, with Notices of Recent Im- 


provements. 





’ i 222 
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A Mopbev LiItTtLeE Works IN CALIFORNIA. 





WM. HENRY WHITE, 


EASTERN MANAGER, 
32 Pine Street, New York. 


One of the 


39 Plants we have Installed, 


Ranging from 50,000 to 
2,000,000 Cubic Feet 
Daily Capacity Each, of 


Improved Lowe 


Water Gas 


Apparatus 


In the Five Years Since 


1892. 
Fort Wayne, 


The Western Gas Construction U0. i Fo 








CHAPMAN VALVE MANUFACTURING CO,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’ 


1 Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. 


New York Office, 28 Platt St. 


St. Lonis Office, L M. Rumsey Mfg. Co., 810 North Second St. 











Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 


Double and Single Gate Valves, %4” to 72 
—FOR— 


Gas, Water, 
Steam, Oil, aa 
Ammonia, Etc. #y 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 











GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


70 Rush St., Near Division Ave., Brooklyn, 





Ne. We 


The Gas Engineer’s 
Laboratory Handbook. 
By JOHN HORNBY, F.I.C. 


Price, $2.50. 
A. M. CALLENDER & CO., 22 Tine Street, N.Y. Ciry 


Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 


Price, $3.00, 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 














BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Gores Lunez. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davm A. Granam. 8vo., Cloth. Price $3, 


Orders for these books may be sent to this office. 


Ae M. CALLENDER & CU., 
Ping S2., N. ¥. O1s¥ 
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NATIONAL GAS a WATER Goa,., 


218 La Salle Street, Chicago. 
Builder and Operator ofr Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 
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Plans and Estimates Upon Application. 





IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO.. 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
“TRON SPONGE.” * both in, 


substitute for lime. We guarantee a large saving, both in cost of material ard labor. 














OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
AUTOMATIC WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governer, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal St, New York. 








DOUGLAS’ FERRIC OXIDE QNEILL’S QXIDE 





Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, — 





And the Manufacture and | 
Distribution of Coal Gas. | 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
82 Pine St., N. Y. City. 





Is a superior natural Hydrated Oxide of Iron. (NATURAL BOG ORE) 


Will give a higher purification per bushel than ° . 

any other material. We ship the pure Oxide Fo r G as Pu rifi cat ion. 
of Iron, containing no sawdust, thus effecting 

a saving in freight, leaving the consumer to Has the Largest Annual Sale of Any Oxide } 
furnish the diluent at a nominal cost. It is now in the World. 


used by the largest gas companies in the West. (AS PURIFICATION AND CHEMICAL CO., LTD., 


Full information, with references to many users, and prices 
delivered in any locality, furnished on application to 160, 161, 162 Palmerston Buildings, 


H.W. Douglas (*ctsécnpcy) Ann Arbor, Mich. oid Broad St., London, E.C., Eng. 

















FParson’s Steam Blower, 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR. BURNER. 


OOAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to anv responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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nosrprmns PERKINS & OO,, ess 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Goal, 
linch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, FPhiladelphia, Baltimore and Norfolk. 














BERWIND-WHITE COAL MINING COMPANY'S 








Ocean Westmoreland Gas Coal. 


Offices : STRIGTLY High Grade..... 


Carefully prepared. 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 





Washington Building, New York. 








SCIENTIFIC BOORS. 


GAS MANUFACTURE, by William Richards. 4to., with HEAT A MODE OF MOTION. By John Tyndall. $-. AMERICAN PLUMBING. By Alfred Revill. $2. 
numerous Engravings and Plates, in Cloth binding. $12. THE 7. OF SMALL GAS WORKS. By CEME 2¥% A — md somal ayy cg gg Ye 
, “fal x r ro ‘ CU. J. R. Humphreys. $1. and Use in Construction yi eath 
ECHNICAL GAS ANALYSIS. $3. 
— sae hei MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. Lee. 40 cents. ELECTRICITY. 
prenen THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. INDUSTRIAL PHOTOMETRY, with Special Application te 
PRACTICAL TREATISE ON HEAT AND VENTILATION, GASFITTER'S GUIDE, by John Eldridge 40 cents. | Electrie Lighting. By A. Palaz,Se.D. $4. 
with Special Relation to Illuminating, neeacon Cook- AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R:| pLEMENTS OF ELECTRIC LIGHTING, Including Electric 
ing y Ges. By EB. E Perkins. $1.5 Arnold. $2 | Generation, Measurement, Storage and Distribution. By 
CHEMISTRY OF ILLUMINATING G rm By Norton H. CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- | Philip Atkinson. $1.50. 
prs 22 dr BS... 5 OR x | ELECTRIC TRANSMISSION OF ENERGY. By G. Knapp. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 21 524 Gmcar, HINTS ON iad 
outen.’ 5. By M. Graham. $1.25. BECERERATOR FUREA “ELECTRICIAN S$ POCKETBOOK. By Monroe and Jamie 
PRACTICAL PHOTOMETRY: A Guide to the Study of the pigTILLATION OF COAL TAR AND AMMONIACAL | son. $2.5 
Measurement of Light. By W. J. Dibdin. $3. LIQUOR. By Geo. Lunge. New edition. $12.50. | MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 
CHEMICAL TECHNOLOGY: Vol. 1., Fuel and Its Appli- A TREATISE ON THE COMPARATIVE COMMERCIAL : 7 FW. We isan 
cations, $5. Vol. II., Lighting, $4. VALUES OF GAS COALS AND CANNELS. By D 8 past np ete <i bl Pepe Isami i 
NWORK: Practical Designing of Structural Ironwork. a : DOMESTIC EL . URS. by HK. 
a > as: S $000. esigning c wo A TEXT ae ce Bae CHEMISTRY. By Prof. | Hospitalier. $2.50. 
ictor Von hic r. 4 7 NY 
eS: _ Arrangement, Construction, Plant and ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 | | PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
achinery. ; 
HANDBOOK FOR MECHANICAL ENGINEERS, By H. j 5 ISU 
PRACTICAL HANDBOOK ON GAS ENGINES, by @.Lieck- Adams, $2.80 on | ee ee OF SUERTED 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5 . 
LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. | ELECTRIC LIGHTING, by Francis B. Crocker, EM. $8. 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. Hornby, F.1.C. $9.50. | ELECTRIC LIGHT FITTING. $2. 


COAL, SPONTANEOUS COMBUSTION OF. By Thomas GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. | pRACTICAL ELECTRICITY. $2.50. 
Rowan, C.E. $2. 50 cents. 





ELECTRICITY FOR ENGINEERS. $2.50. 
COAL: Its History and Use. By Pref. Thorpe. $3.50. PRACTICAL PLUMBING. By P. J. Davies. $3. $ 


GAS MANUFACTURE, THE CHEMISTRY OF, by W. J. A. | ELECTRICITY, Its Theory, Sources and Applications. B 
THE GAS WORKS OF LUNDON, By Colburn. 60 cents. Butterfield. $3.50 ° | John T. Sprague, M.LE.E. $6. sa ’ 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order No 


books sent C.0.D. 
A. M. CALLENDER & CO., 32 Pine Street. New York, 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE 5... 
MINES, = Clarksburgh, Harrison Co., West Va. 
WHARVES, - = Locust Point, Baltimore, Md. 


OFFICE, 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, 1 acpavrs, | BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 








W. D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY _CANNELS. 


REPRESENTED BY 


THOS. N. MORDUE, No. | Broadway, N Y 


KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
Crush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 


GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Frice, 865.00. 





























This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound. Orders may be sent tc 


Ae M. CALLENDER & CO., 32 Pine St., N.% 








\ 


—— THE -— 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =":Prepared for Gas Purposes. 





Yheir property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations vn 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office -: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 














EpmuND H. McCuLLouaa, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
| Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is establisned as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Eh Office, 224 South 3d — en Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 


Toledo, O., and Pittsvpnureh, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 








Correspondence Solicited, 





GAS OIL. 








26 Broadway, New York Citv, 
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Established 1253. ‘ncorporated 1890. 


Cuas. E. GREGORY os. Davin R. Daty V. Prest. & Treas. 
. D. ABERNETBY. Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


SOD 
MANUFACTURERS OF 


CLAY GAS RETORTS.FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


—-:ee  — 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick (n Barrels and Bulk. 


262 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St., 























Brooklyn, N.Y. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
FIRE BRICK 


RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 


Exclusive Agents for 


The Mitchell Half-Depth Regenerative Furnace. 


This is the original coal-consuming Furnace for Retort 
Benches. Burns either Coal or Coke, Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7’s, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


SUT Pine St., St. Louis, Mo. 


Manufacturers of ‘ 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 
Office, 119 E. 23d St., New York. 


Cas Retorts, 


TILES, FIRE BRICK. 


AND EVERYTHING IN THE FIRE CLAY LINE. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts 











OCVLS. BOPGWL),. 


23° ST. ABOVE We ACE ULADA. 4A. S.A 


Fire Brick 
ZAND 


Cray RETORTS# 




















Works, 
LOGOEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., 


Hamilton Buildinz, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiIiLTIAM GARDNATR w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8S. 








(ESTABLISHED 1856.) 


EXCELSIOR FIRE BRICK & CLAY 


ETORT WORK 


WORKS, Perth Amboy, N. J. 











GEROULD'S IMPROVED RETORT CEMENT. 


A Vement of great value for patching retorts, putting on mouth- 
pieces, making up all bench-work joints, lining blast furnaces 
and cupolas. This cement is mixed ready for use. Economic 
and thorough in its work. Fully warranted to stick. 
PRICE LIST. 

In Casks, 400 to 800 pounds, at 5 cents per, pound. 

In Kegs, 100 to 200 

In Kegs less than 100 “ 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


“- oe 
‘ 


§ 


OFFICE, 418 to 422 East 23d St., N. Y 


Glay Gas Retorts, 
BENCH SETTINGS. 


Bien Rriel. Vilec Wen 


Parker-Russell 
Mining and Mfg. Co., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


| We have studied and perfected three important points, 

,Our retorts are made to stand changes of temperature, 
' the strongest heats of the furnace, and the abrasion of 
feeding andemptying. We construct 


‘Half and Full Depth Benches of Our Own Design, 


| Containing 6,8 or 9 Retorts. 








We have Greatly Improved our Recuperators. Coal or 


Taeo. J. Smita, Prest. J. A. Tayior, Sec’y 
A. Lamsua, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
_ AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
mney Tops. Baker Oven Tiles 13x 13x23 
and 160x10x2. 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 








Western Agent, H. T. GEROULD, Ocentralia, Ills. | Coke can be used as Fuel in Furnaces. Sole Agents for New England States. 


PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 


By WILLIAM JOSEPH DIBDIN. 
Price, $3.00. A. M. CALLENDER & CO., 32 Pine Street, N. Y. City 








\Vith Numerous Illustrations. 
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WM. W. COODWIN, Prest. O. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Ser 


THE AMERIGAN CAS ENGINE GO., 


MANUFACTURERS OF 


The Double-Acting Gas Engine, 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


RX 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 


Isolated Electric Plants. 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 

100 to 1,000 
Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the ¢ylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo 


the past eight years. Address WW, GOODWIN,£President,’532 Bourse Building, Philadelphia Pa. or 
THE WESTERN GAS.CONSTRUCTION CO. Blirs. & Gen. Agts. Fort Wavne Ino. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Volcan Blig., 8 Oliver St. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 
Self-Sealing and Pressed Steel Mouthpiece Lids. 


alas Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Te ot =]. ea Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
aoe TE Re ee Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 


INCORPORATED, 


Conestoga Building, PITTSBURGH, PA. 


MANUFACTURERS OF F. L. SLOCUM, Pres’t. 


Gas Works Machinery of all kinds, i SAM'L WOODS, Sec’y. 


PITTSBURGH WASHER-SCRUBBER, | te i, \ a \\\\) 
—_.< SOLE AGENTS FOR ¢ \ ) } ls 
| FELDMANN AMMONIA MACHINE, F fee | |] | ae 
ql aD} 3) a | 
sid o ser £3 ee s 
Z Fe —— 






































For producing Sulphate, Aqua, Chloride 
and Concentrated Liquors. {| 


The Erection of Bi-Product Coke Ovens ioe 
a Specialty. Se 

Faux System of Recuperative Benches. 

NEW SYSTEM HYDRAULICS. SCRUBBER. 


qa 
™ 





AMMONIA MACHINE, 


Kerr Murray Manufacturing Company, 


Steel Gasholder Tanks, 


Sinate, DousLe AND T RIPLE-LIFT CZASHOLDERS, 


ae— HORIZONTAL AND VERTICAL STORAGE OIL TANKS —mm 


lron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubax Flange, Outside Screw au Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 
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Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 
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BARTLETT, HAYWARD&CO. | 


BAI. TIMORE, MD. ‘ 





























Triple, Double & Single-Lift PURIFIERS. 4 
GASHOLDERS, 

——— CONDENSERS. 
[ron Holder Tanks, | — 


Scrubbers, 








ROOF FRAMES. 








Bench Castings. 





OIL STORAGE TANKS I 


Girders. 











Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 











MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








| PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


ae 


Translated wits * ermission of the author by GZO. M. RICHMOND, ME 


Price, $1.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York 


Re RU ee ce 
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Millville, N. J. ENGINEERS, 
Poundries and Works: { Florence, va : IRON FOUN DERS, 
Camden, “ e s MACHINISTS 


sienna 400 Chestnut Street, PHILADELPHIA, PA. 


CAST IRON PIPE! cas He eng 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks 








SOLE MAKERS OF 


THE MITCHELL SCRUBBER PEASE’S PATENT WIRE.ROPE GUIDING FOR GAS HOLDERS 


ks CUTLER’S 
PURIFIERS, CONDENSERS, SCRUBBERS. PATENT Seweree COSY Ee 


FOR CAS HOLDER CUPS. 


THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 


SENCH WORK. PLATE GIRDERS. 4} Heavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORR 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 











245 Broadway, New York Gity. —orrices- Bridge & Ogden Sts., Newark, N. J. 











The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, JrR., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 

Wrought Iron Gas Holder Tanks 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
‘Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! 


THE LOOMIS PROCESS. |... 


Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, ’Pa. 
Also, SERVICE CLEANERS, DRIP PUMPS, and STREET 


The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. co. aA. GEFRORER. 


BURDETT LOOMIS, = = Hartford. Conn. 248 N. Sth S8t., Phila., Pa. 
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: ZIT ; H. RANSHAW, Prest. & Mangr. T. H. Brrcu, Asst. Mangr 
aby a, “= WILLIAM Stacey, Vice-Prest. R. J. TARVIN, Sec. & Treas. 
/| : Rm «= THE STACKY MANUFACTURING CO 
a i J 


A a Established 1851. 


Le —_— ~— 7s 


Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 
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Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


S254 
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Cincinnati, Ohio. 
GEORGE SHEPARD PAGE’S SONS, 


Th Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard”’) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The fact of there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 


69 Wall Street, = 


New York City. 








W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’! Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental Iron Works. 2 6 9 Fr ont Str eet E a st T oronto C ana d a 
] ’ ’ 


Draughtsman and Constructing Engineer. enepuicoens oF He IMPROVED LOWE WATER GAS APPARATUS. 


Dra‘wings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kin: of Oil, Anthracite Coal, Gas 
siruction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 


Utfice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 











Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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1842 « jjeily & Fowler, « 1897 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 











Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


JAMES y FLOYD'S SONS Successors to HERRING & FLOYD, 
: : Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, M i i 
", : : ; , t , 5 . . srs, Malleable Iron Retort Lids, Self-Sealin 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. , 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. ¥Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














Capacity of Holder, 600,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT .GAS SCRUBBER. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
frora the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 
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THE OHIO PIPE COMPANY, 


woncemsr | WARREN FOUNDRY AND MACHINE CO., 
Cast Iron Gas & Water Pipe, Runblished 1636, Works at Philipeburghy N. 3 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 


——— J CAST IRON WATER AND GAS PIPE, 


and Specials, Architectural Castings, Building Columns, 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 











Joists, Cellar Grates, Sash Weights, etc. 





GENERAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, eto., eto 
Davin Leavitt Houcu, 


GEORGE aes M & Treas., Emaus, Pa. 
26 CORTLANDT ST... Pets GAlY, | oma: WESTERN OF res JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


192 BROADWAY. CHICAGO, 
Consulting Engineer. 6 ae ae meme se 


Investigationsand Appraisals. f 
Designs and Estimates. 


Contractor. | ao vn STE DIES 
a 40 GENERAL FOUNDRY WORK CAST IRON PIPE AND SPECIAL CASTINGS 


Special Agent for Selling & Purchasing. Also, FLANGE PIPE, LAMP POSTS, Etc. 
































MANUFACTURERS OF 











1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANIES 


Price, - ~ - - - - $5.00. 


A. M. CALLENDER & cO.. - - No. 32 Pine Street, New York. 


Established is5s54. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


— ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 





WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, | 34.& 36 West Monroe Street, 
NEW YORK, 


ALBANY, N. Y. | CHICAGO. 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


we DEY GAS METERS. 
Station Meters of any Capacity. 








Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


the best facies for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


> is to furnish 
liabl k d ° e ° 
prompty, 4 answer orders’ Apparatus for the Chemical Testing of Gas and Gas Liaue- : 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron¢ St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














itil Perfect” Gas Stoves —- 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


_ Special Attention given to Repairing METERS of all Makes. 

















FACTORY AT ERIE, PA. 








Use Keystone Meters. 


Royersford, Pa. 
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Established 1834. Incorporated 1863. 
WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 
BPanmufactoriont GAS STOVES. = Reet he 
SUGG@’S “STANDARD” ARGAND BURNERS, ere 
512 West 22d St., N. ¥. SUGG’S ILLUMINATING POWER METER, 810 Nor. h Second Street, St. Louis. 
Arch & 22d Sts., Phila, Wet Meters with Lizar’s “‘Invariable Mcasuring”? Drum. 222 Sutter Street, San Francisco 








HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Sireet, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station- Meters, Provers, Gauges, Htc. 


a METERS REPAIRED... 


PREPAYMENT GAS METERS. 


Gur Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


FIELDS ANALYSIS 


Eor the Wear 189G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Sec. & Gen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 











A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 








—, i - THEODORE D. BUHL, President. CHARLES H. JACOBS, Vice-President and Managing Director. 
fi 
WETERS Detroit, Mich. 
=~ Manufacturers of Gas Meters of the Highest Quality, 
METER REPAIRING A SPBCIALTY. SEND FOR OUR PRICE LIST. 


Detroit is one of the best shipping points in the United States for prompt deliveries bv rail or water 
to the East, West or South. 


BUHL Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
52 Dey Street, New York, 75 N. Clinton Street, Chicago, 


Occupies this page every alternate week 











For efficiency and low gas consumption. 


For smooth and quiet running. 
For simplicity of construction and grace in design. 
For general reliabiiity. 


For close regulation of power. 
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DEMONSTRATION 


It is almost a quarter of a century since the “Otto” revolutionized old and bad practices by introducing principles of combustion 
“entirely new” in the construction of Gas Motors. 

A quarter of a century of uninterrupted success has demonstrated the correctness of these principles. 

The gas engine history of the past proves that all competitors have recognized this fact by becoming imitators. 

Since its advent the Otto” engine has been illustrating mechanical improvement without alteration, while others have been offer- 
ing alterations as improvements. 

The experience of the past shows that it requires years to determine the real merits of a gas engine, and that nearly all new gas 
engines prove failures. The fittest survive, and the only safe thing to do in selecting a gas engine is to buy what the 
tests of practical use, through a long period of time, have proven to be the best. 


The Practical Tests of a Quarter of a Century have Demonstrated that the “ OTTO” Stands To-day Unrivaled 


For simplicity of construction and grace in design; for general reliability and ease of management; for quiet and 
smooth running qualities; for efficiency and low gas consumption; for regularity of 
speed and close regulation of power. 


THE OTTO GAS ENGINE WORKS, Inc., 338d & Walnut Sts., Phila., Pa. 
NEW YORK, 39 Courtland St. BOSTON, 19 Pearl St. CHICAGO, 245 Lake St. 




















